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1s. t  t  :yrh i o t  i  on a- s. p ^
B t r n o U s r s l  Condi t io rm  f o r  Opticr.1 A c t i v i t y  
h a l e e s !  o r  ?hoc>riOB o f  y e t t e n l  i o t r t o r y  rower 
E l e c t r o n i c  Thcori .cs  o f  O p t i c a l  .Rotatory  l"ow«r 
Op t i e d  K o to  f, c-vy T-i f  a a t  a 1 on 
Prcfvgnt C oncep t ion  o f  « 
f f h * c t  o f  r o l v r j i t ^  oil tiv* i io tn lo r y  * o^cr  and
.■Dispersion o f  LuXetenors  i n  S o l u t i o n  
Hof i d  t i c s  o f  S o l u t i o n s  o f  ( - ) C l i  e i d  roienyl 1: icier 
A n a ly s t  f3 o f  r o t a t o r y  f i © p o r t i o n  Ourvs&
C-lycifo i-heny! FUiar  -  ( f r o o o r o r  t e n  o f  O p t i c a l l y  A c t iv e )  
O p t i c a l  V dpt d o r y  S ip p e rs io ic  o f  ( ^ J f l y c i u e  Sheryl  ’ S s t  
( s?) I n  th e  Homogeiieouo 3 t a t #
(1) I n  ’ p i n t  i o n  
( O') u fS ce  t o f  f t  p-c ra  t u r e
S d r t i o n  t»*t* ' r, t u -  O p t i c a l  A cbe to ry  f i r r e r e l e n  an-.
the  s t r u c t u r e  o f  O X y c id  fhm iy l  r; then  
Thu At&orpt-ion Spectrum o f  AiyciAr * nonyl  f t  he r
Stpn'Ctur^- o f  the  Lco-Sirr Kins:
• S o n d e s i e n s
A.ptf tory  s-xEpcrRioT? o f  (^}Aec*r 'Ol;/i Hioxy 1 ■• t e e r  
vt »f . >t ( - ) f e c * O c t y l  i 'h^nyl Ctlter
<* » » ( - )  |3 Xnlor 0, pscnox.y-i  t-c-propyl
hydrogen  p l i t h a l a t o
L %p e c i  me a i  p I  f a c t i o n
P re o a ro . t i cn  o f  A i |^ : 'h lo rpphenory-* iso r rosy l  Alcohol  
P r e p a r a t i o n  o f  dlfiOhlor^biiwnoxy-i&opropyl Hydrogen
j At holaAc
i i y ; l r o ly r i ft 0f  A O h lc r  / /ph*nc*y-if?ov-ropyl hyhroprn  
- ‘ d i e  h.c :
P r e p a r a t i o n  o f  ( e ) S e o d u t y X  pheny l  r t i i a r  
H (~}iWs«* Ocityl ; L t d P
Tr.l-lcs o f  O p t i c a l  R o t a t o r y  Por<?rs s
SerSiocf o f  Assruiriiv; AotrAery r.j.rr-vri'F-ioii i t  the  
U1 t r a —Viol a i h ry co n  o f  th e  'Apectnrri 
Q r e r s t i q n  o f  the  Leary u l t r e - V ' i o l c t  s o l u r i a o  t = r 
! •-1^e on the Leoeu,r*onerIn ir* 'the <JX1so-idolst» S rp ion  
Ap-'f s- iX -  :;.v p x u a t icn  o f  fm - lo  LryiUtlonr 
Ac Of* -:r*eos 
Acs novl “• 1 s aria a % s 
Srcphc
Xr t r  v": l o t i o n
In  1-vO ihihdrre  r e f  l i n h r i  M n  ’’T r e e t i r e  on I, : lpat% i n  o u q Ii
ho dyeo? a t  too t  ion to  too t o o t l e  r e f r a c t i o n - o f  Ice land  hoar*
or 'Mirocfel crt1* Thin p ro p e r ty  roe F a r th e r  irrre stipe, ted  1/
a T-oani o f  X ip h t  i n  t h e  reor id la r ,  r e  t h a t  i t  f e l l  on tin: f x r r t  
m i r r o r  a t  h i e  a p a s r s t r o *  r h i e j i  had  i t a  roxv:nal i n  th e  »uori (Ur.n 
sn "  p o i n t n d  c - l i f i i t l y  dornr-ard.
then t)¥i aoeoad mirror* faced earl or root# no light roe. 
treneritt^df vtiilst the maximum ooourt of lipdt ran traneed tt -^l 
-doen the mirror vat turned toward tiie polee* halus do aerate"! 
e ?  folarioatioix fltire modification rhich pivsB to tlm light lie  
nronertioB relatively to .thene polee”* The plane. of too 
rr-ri dim in foXur1 erperlrrnvt cone to to called the ’’plane of 
nolo.riration*1; thcned I f  interference oiceorloionta
tart the viTnotione of lirht eera trrnr-Y^ rco to the direction 
of r.rona.fntion and that trie vit ration of a pis in* polar!Bed loon 
r.-ro rrrcmrdicula? to ito piano of poXaid.ealioih
one alp-o Fmeer: o f  a p r o p e r t y  o f  X io h t  c a l l e d  h U e p o o i i i o ;
r oid
DVr-erved the  c o lo u r  e f f e c t s  pron-neaO vVirr 
vcfTuiri, tithl q u a r t s  t u r c  examined i r  a
more tUor;mrhly and d i f f e r e n t i a t e d  t a t
o f  too p l a n e  o f  p o l a r i s a t i o n  o f  the  p o l a r i s e d  l i g h t  l y  to e
which  he t a r r e d  r o t a t o r y  d i s p e r s i o n *  M o t  a l s o  shoved t h a t ,  
v l tMrs.  the  ue eu rae y  o f  h i e  e x p e r l s ic i i t e?, the  e x p r e s r i o n s -
Y.esll r e v r ’hBe-vXeQ t i e  fore:  o f  the r o t a t o r y  di. c o e r c i o n  of  th e  
0 u t s t a n c e s  lie in v es t ; !g a te d .* T h i s  e x p r e s s i o n  l a  th e  
m a th e m a t ic a l  f o r r  o f  v h e t  i s  known a t  T-4.ot*s Lee; o f  I r v - r e e  
dpuares* Twenty y e a r s  l a t e r  he o l o e r v e l  the  f i r s t  e x c e p t i o n  
t o  th e  r u l e  r imii  he pae  exan ird r ie  the r o t a t o r y  d i s p e r s i o n  
o f  aeneous  s o l u t i o n s  o f  t a r t a r i c  acid* T h i s  Tar- t h i s  t l x  
f i r s t  c a se  o f  *ano.nalou3 f i i s p e r s i o r if t o  t e  ot  s e r v e d ,  t a l e  
Teiry: th e  nano g iv e n  to  lU s p a r c i o n s  i n  'ha tch  t e e  r o t a t i o n  
o f  the  plan-** o f  p o l a r i s a t i o n  does  n o t  i n c r e a s e  a s  th e  
w a v e le n g th  o f  t l x  l i g h t  d e c re a se s*  At ah o u t  t i d e  t i n e  T i n t  
a l s o  ot s e r v e d  th e  Mir /arMorf*  o f  cane s n e e r ,  w h i l s t  coax 
y e a r s  p r e v i o u s l y  h i  I ia i  ctaei^ved t h a t  a g a r l  t h io x n e s e e n  o f  
Is,ova end d o x t r o  u i a r t ; : ,  t/hon examined i n  a peds r i s i n g  
systorsi , showed no r o t a t o r y  c o v e r  i f  p l a c e d  i n  s e r i e s *
M o t  d e f i n e d  the  *S p e c i f i c  P o t a t o r y  PoveM (W\ o f  a guVr-t-cnee,
nodiam, rhxel i  he c a l l e d  r o t a t o r y  p o l a r i s e  txo i i ,  and the  
i n e e t o l i t y  o f  t h i s  r o t a t i o n  f o r  d i f f e r e n t  e n v o i s n a t h s ,
» oh. o r  J**- f o r  s o l u t i o n s  
a j> Cap ( )
owhore » oh s e r v e d  r o t a t i o n  o f  t h e  p l a n e  o f  p o l a r !  e a t  io n  
i n  d e g r e e s .
£  « -length. o f  the  column o f  o p t i c a l l y  a c t i v e  medium 
trev^r-eud ( i n  e o e i o n t r e o ) .  
p ss donr>lty o f  l i q u i d ,
£ « f r a c t i o n  Yy  vc-iyLt o f  o p t i c a l l y  a c t i v e  s o l u t e .
The rt: , ;o lecu le r  R o t a t o r y  J over*  o f  a co-^ound i a  non d e f i n e d
a s : -  p i ]  » IT&Q/IOO (3}
where II « th e  m o le c u l a r  w e igh t  o.f th e  on t i  c o l l y  a c t i v e  
a n t  e ta  nee*
TJiue, Yy tlm* time o f  h i  a d e a t h  i n  I f C d ,  r i o t  had t r u l y  l a i d  
th e  foundation*? f o r  th e  development  o f  th e  l a t e r  wort: on 
optd co l  a c t i v i t y .  U n f o r t u n a t e l y  noon a f t e r  h i e  d e a t h  th e  
s tudy  o f  r o t a t o r y  d i a p e r c i o n  war l a r g e l y  a l a n d o n e f  i n  
f a v o u r  o f  e x p e r im e n t s  w i t h  monochromatic  l i g h t ,  which had 
t e e n  m- ’'e r o  e a s i l y  a v a i l a b l e  Ty the  i n v e n t i o n  o f  the  
F u r s e n '1 u r n o r .  Thue the  i n c r e a s e d  a cc u ra c y  i n  the  measurement 
o f  r o t a t o r y  d i s p e r s i o n ,  narle p o s s i b l e  by  th e  r o l f e r im e te r  o f  
Pigrati  and F o u c a u l t ^ ) ,  i n  which, th e  r g v a l s n g t h e  o f  the  
e x t i n c t i o n s  r-ere th o s e  o f  th e  F r a u n h o f e r  l i n e s  o f  the  c o l o r  
a u t r t a ,  ran  n o t  f u l l y  u t i l i s e d *
f i o t  ~ iv i^ cd  o p t i c a l l y  a c t i v e  r u t s t a n c e s  I n t o  too d c s n o t ;  
th o se  i n  v h i  oh the  r o t a t o r y  d i s p e r s i o n  obeyed M s  La" o f  
I n v e r s e  i i - n e r e s ,  e r r  t h o c rt in. which i t  d i d  n o t .  I n  1163 
th e  ^•ijpiriCD.l r e  l a  t i e r ,  o f  r i o t  van m o d i f i e d  by von Lar.p(' ')  to:-
.*= A 4 T / y ^  (4)
i n  o r - 'U 5 to  embrace the  more a c c u r a t e  m easurements  o b t a i n e d  
w i th  the  h ipeau  p c l e r i n o t ^ r ,  and on t h e o r e t i c a l  g rounds 
Fo l t sm anr^  ’  ^ i n t r o d u c e d  a f u r t h e r  m o d i f i c a t i o n
OC « f / x -  4 C/y^ e t c .  (5)
to  com ely w ith  the th e o r e t ic a l  requirem ent o f  eofo r o ta to r y  
power a t  i n f i n i t e  rare  le n g th .
The meet im portant step  forw ard in  the etudy o f  
o p t ic a l  r o ta to r y  d is p e r s io n  a f t e r  tlv* tim e o f  I : lo t ,  m s  mode 
t y  Prude^' ) In  1900, w ith  tins in tr o d u c t io n  o f  the r e la t io n : -  
OL * ? / K - - K  ( ? )
Though t h i s  r e la t io n  m e  haaed on th e o r e t ic a l  reason in g  
which m n s in c e  l e e r  alxovn , l y  W.iCuhn  ^ ,  to  las unsound, 
the work o f  T .r .h ow ry^ ^ ^  shored th a t i t  m e  in  pood agreement 
r i t h  the r e s u l t s  ©fcteir.M in  tno stu dy o f  the r o ta to r y  
dloporelcm  o f  organ ic  compound© in  the v i s i l l a  red u l t r a -  
v i o l e t  r eg io n s  o f  the spectrum . M oreover, a ---tax ied  study  
o f  th e  r o ta to r y  d is p e r s io n  o f  quarts. from 3 h ,l0 0  A to  ft if 3 A 
1.:/ Lowry ( e t  a l * ) ^ ^ ,  and l y  H ueleaux and
oeta l l i s t e d  the v a l id i t y  o f  the fruda eq u a tio n  in  t h i s  c o m ,
I,ovry war ©uf.fic d e n tly  s e tx e f ie d  w ith  the accuracy o f  the
work in v o lv e d  in  M s s tu d y , to  su g g e s t  t iia t the r o ta to r y
power o f  q u arts fo r  r g iv en  w avelen gth  m ight p rov id e  an
a ccu ra te  m v e le n g th  standard . Lorry war- ©Tie to ohm  tint;
the m a jo r ity  o f  r a ls ta n c e  r- rep a ired  o n ly  on e , or two,
o f  th e  prude eq u a tio n  to  re pro se n t t h e ir  r o te  to r /  di rparaiur.,
though in  the case  o f  -quarts the g r m t  secu reey  o f  th e
no s. ru re men t  s made a fu r th e r  term r e c e o m r y .
( 1 a sAery on and Fiekerde w , who loqoii  fchmlr rcscarche?? i n t o  th e  
o p t ic a l  p r o p e r t ie s  o f  the eeeorkary a lc o h o ls ,  at-out th« vn.so
t i m e ,  were th e  f i r s t  t o  inalce o u t i c a l l ; /  a c t i v e  m o le c u le s  o f  
Biraple e o n e t i t u t i o n  r e a d i l y  a v a l l a d l e *  S i m p l i c i t y  o f  
c c n e t i  t u t  i o n  i s  d a s i r a l l e  i n  th e  s tu d y  o f  r o t a t o r y  d i r p e - r s i o r ,  
s ine® o n l y  m o le c u l e s  w i t h  a s im p le  c o n s t i t u t i o n  o re  r u i t® T l e
f o r - a n  a t t e m p t  t o  r e l a t e  th e  p h y s i c i s t s * a n d  t h e  c h e m i s t ' s  
c o n c e p t i o n  o f  the  phenomena in v o lv e d .
tea all o f  th e  r e c e n t  work i n  t h e  f i e l d  o f  o p t i c a l  a c t i v i t y  
ink' l e a n  c o n c e rn e d ,  more w i t h  i t s  a p p l i c a t i o n  &b cm e x p e r i m e n t a l  
m ethod ,  .in th e  s tu d y  o f  o t h e r  p r o b le m s , '  t h a n  w i t h  a f u r t h e r  
undor*» t  a n d in g  o f  th e  phenomenon i t s e l f ,  
npvirur T r i e f l y  d e a a r i T e d  th e  r e s u l t s  a t t a i n e d  from an 
e x a m in a t io n  o f  c e r t a i n  e u l s t o n c e e  i n  a. p o l s r i s i r p  ryafgv-., i t  
if? d e s i r a l l e  t o  c o n s i d e r  what  may T^ th e  t h e o r e t i c a l  T u r in  
f o r  Bud'i r e s u l t s .
The s t u d y  o f  t h e  me chard  cm ,Ty which o p t i c a l  a o U v i  r.y 
i s  p ro d u ce d  In  c e r t a i n  s u l u t e n c e s ,  r e  s o l v e s  i t s e l f  T r o o d iy  
I n t o  two c h a n n e l s ,  w hich  c a r ,  and have T^em, s t u d i e d  qrxiu.e 
s e p a r a t e l y .
(1)  There  a p p e a r  t o  Te c e r t a i n  s t r u c t u r a l  c o n d i t i o n s  winch 
may g iv e  r i s e  t o  o p t i c a l  a c t i v i t y .  The s tu d y  o f  t i n  so 
s t r u c t u r a l  c o n d i t i o n s  Iids Teen m a in ly  th e  work; o f  
o r g a n i  c e h e n l s t s .
( f )  The way i n  w hich  t h e s e , c o n d i t i o n s  i n f l u e n c e  p o l o r i s o d  
l i g h t ,  so a s  t o  p ro d u ce  o p t i c a l  a c t i v i t y ,  p r o v i d e s  the 
second  l i n e  o f  advance  tow ards  a com ple te  im d e ra t r r rU ry :  o f  
th e  p ro l lem *  The p r o g r e s s  made i n  t h i s - . f i e l d ,  which  i s  i n  
•the onh^re  o f  nr-1 hwe; t i  e e l  rip; s i  o r ,  her: T o m  much al-m-er
m in $  to  i t s  g r e a t  co m p lex ity ! Tut i t  may %m ex p ected  th a t
the e lia c td a tio n  o f  the mechanism o f  in t e r a c t io n  o f  l i g h t  
w ith  the m olecu le  o f  the o p t ic a l ly  a c t iv e  compound, w i l l  
h r in g  w ith  i t  a fu r th e r  un derstand in g  o f  the s tr u c tu r a l  
c o n d it io n s  req u ired  fo r  o p t ic a l  a c t i v i t y .
I t  i s  proposed to  g iv e  sep a ra te  sh o rt accou n ts o f  the  
developm ent i n  th e se  two f i e l d s .
7I  The. f i r u c t i t r d  C on d i t l p i m  F o e s pnary  f o r  op t i c a l  a c t i v i t y
'The vqtIz o f  Heuy and. B e r r e h e l ' ~ :'^  rh o ^ e d  t h a t  t h e  o p t i c a l  
a c t i v i t y  o f  qxiBTtz c o u ld  Te r e l a t e d  t o  a c e r t e m  l a o h  o f  
i n  q u a r t s  c r y s t a l s .  found t h a t
t a r t a r i c  a e i r i e * r h i c h  r o t a t e d ,  th e  p l a n e  o f  p o l a r i s a t i o n  o f  
p o l o r i o t d  l i g h t  t o  t h e  l e f t ,  y i e l d e d  c ry  a t a l e  which r ^ r e  
m i r r o r  i mages o f  t h e r e  which  ro n e  a t t a i n e d  from a c i d s  
r  h i  eh  r o t a t e d ,  i t  to  th e  r i g h t .  These  ergo  t a l a  a c r e  n o n -  
B hp e rpo so l lo*  Such p r o p e r t i e s  o re  o n ly  p a s  sill*® when th e  
c ry  s t o l e  c o n t a i n  n e i t h e r  n e l a n s  n o r  e c e n t r e  o f  symmetry, 
O’r y r t a l f !  which  lack; T o th  a. plerm and  a c e n t r e  o f  pynm ^try9 
o r e  r a i d  t o  To w d i r e y r t m e t r i c * • T h i s  t e rm  i n  u se d  i n  
c o n t r a d  1 s t i r - c t i o n  t o  th e  t o m  w*a?ymmair*ic" $ w h ich  m etns  
l e e e i n g  i n  a l l  esyumetry.
ha a t o u r ,  r h o  t a r  a p u p i l  o f  P i e t ,  v*ar the  f i r s t
to  p r e p a r e  o p t i c a l l y  a c t i v e  compoundr & r h i f i c i o l l y ,
o r i g i n a t i n g  e l l  t h e  inaln methods o t  rev e l u t i o n  o f  p r-naur t
i n  u s e .  f i g u r e s  u p i e a  a r e  two-dlmerr .!  o r a l  have a p l a n e  o f
symmetry, so t h a t  i t  nan c l e a r  from t h e  f i r s t ,  th e  % n iu lecu lus
s h o r i n g  on t i e d  a c t i v i t y  t rac t  be  t h r e o - u l m e p f u a t a i l .  Fa.rt.ftzr
t e t r a h e d r a l
n i ih h B h o l  t h a t 9an i r r e g u l a r  a r r a n g e m e n t  o f  the  grouoe eraind.  
a  cert-on a to m ,m ig h t  To th e  remiirsmoxvt f o r  o p t i c a l  n c t i v i  ty 
i n  o r g a n i c  m o le c u l e s .  The g e n e r a l  p r i n c i p l e s  g o v e rn in g
{1 f::)o p t i c a l  a c t i v i t y  were  suimoaried by  he  f ? r  " ' ' i n  H 7 4 ,  and.
{17^i n  t h e  same y e a r  Vy van * t  Ho f f  * indope* sd on t l y .  Vurd t  h u f f  
r g p r n t ^ 1'5 t i n t  the  l a  c l  o f  symmetry cou ld  e i  th e  r- T.e ,  i n  the
m o le c u l e ,  or* i n  th e  c a s e  o f  s o l i d  S u l s t o n o e s  i n  t h e  c r y s t a l  
I t s e l f ,
(14)
The r a r K  o f  r o p e ,  end h i s  c o l l a t o r s t o r e  ' , vea  r m m l y
c o n c e rn e d  n i t h  th e  p r o o f  o f  t m  i d e a s  o f  v n n ' t  d o f f  one 
he  I - e l , end  i n  s h o r i n g  t i n t  t h e y  a p p l i e d  t o  n a y a o o tP io  c t o n r ,  
o t h e r  t h e n  c a r ton*  The method o f  r e  s o l u t i o n  p ro v id e d  o r^ady  
r a y  o f  d i s t i n g u i s h i n g  l>e troen  a p l a n a r ,  and a n o n u n io n o r  
a r r a n g e m e n t  o f  f o u r  o r  more atom©,
to p e  a l s o  s h o r e d  t n a t ,  t h e  lf s econd  c a se  o f  o p t i c a l  a c t i v i t y * ,
p o s t u l a t e d  hy  v o n ’ t  d o f f  c o u ld  he  p r a c t i c a l l y  r e a l i s e d *
Vendt  H off  d e s c r i b e d  a s  h i e  **seco nd  c a s e  o f  o p t i c a l  a c t i v i  up'* *
d e r i v a t i v e s  o f  th e  a l ie n *  ty p e  , which  a r e  d i  ©symmetr ic, l . e *
c o n t a i n  n e i t h e r  a p l a n e  n o r  a c e n t r e  o f  syrometry* h u t  a l s o
c o n t a i n  no a sym m etr ic  c e n t r e *  l a p  w o r th  and n e e h s l e r ^ v)
f a i l e d  t o  r e s o l v e  art a l i e n *  € e : r i v o t iv e  i n  1910* H i t  i n  1 hoh
( I d ) Pope, -perKin and h a l l a c h v ' ' r e so lv ed ,  a s u b s t a n c e  o f  similes* 
ty p e ,  namely l- rs ie thy lcyc lo liexy lidena-d -ac '- t ie  a c id  ( I ) : -
U- y COO If
I t  can 1>® seen  from th e  d ie  gram t h a t ,  though  t h e r e  I s  no 
a c t u a l  a sym m etr ic  atom* the  m o l e c u l e , a s  a t h o l e , l a e i e  l o t h  
a p l a n e ,  Grot a c e n t r e  o f  symmetry.
(19 ]I n  1936 M i l l s  and n a i t l a n d  ' f i n a l l y  ohtairmvi. an
o p t i c a l l y  a c t i v e  comcourd ( I I )  o f  t h e  a l l e n e  t y r e ,
“ w n *  » D
l y  dif?synroetrie dehydration  o f  the s l c c h o l ( I I l )  w ith  d~crmrVftor
-Rixlphcnic  a c i d ,  c —C U — ( I l l }
NOH .
Another  a l l e n e  d e r i v a t i v e ,  s i m i l a r  to  t h a t  v h i c h  Laovcz-th 
f o i l e d  t o  r e c e i v e ,  t o .0 x*’solved, l y  Kohler  and h M t e M p  i n  1 A to* 
f i n a l l y  i t  was s h o rn  t h a t  dirrprime t r y  c o u ld  he  in d u ce d  i n  o 
m o le c u le  Ty th e  p r e s e n c e  t h e r e i n  o f  prmero v.*hieh r-e s t r i c t  
r o t a t i o n  s h o u t  Mrvpte h o r d e ,  €6* M r d t r o M l p b e n i e  a c i d  (IV)
T'se r e s o l v e d  Try C h r i s t i e  nno Kenner i n  19K1
,MCVCh-O (IV)
a)
(V )
"toa*, qj*
Koimer ( e t  e l , ) f a v o u r e d  fo rm u la  (V) f o r  
t h e i r  compound, leut T u r n e r  and Le fovro^
s h o r e d  t h a t  fo rm u la  (IV) r o e  th e  c o r r e c t  one ,  ' t h e i r  r-O^V v-n ^
c o n f i rm e d  Ty d i p o l e  meam.rem*mie o f  Fuhotrp.coc o f  th e  type
(ofOi i* C5H4 *0$ 1*4 *X and XsOrrli.X r » a  ' s im i l a r  fo rm u la  r a n  r' r n ' o r « - f  
f o r  compound a o f  t-hie t y p e ,  l y  f e l l  and Kenyon ^ >,J^ , end l y  
W «H.Mills^OP*^. forue j e n v n  l a t e r  T u r n e r  end lepr l ie^ '"""^  r o r *  
a h l e  t o  d e m o n s t r a t e  o p t i c a l  a c t i v i t y  i n  32MiphcryX~U*vil ;vnoM0 
a c i d  ( V I ) ,  t h u s  sh o v in g  t h a t  a hydro,gen ntom ▼»«** e~ if f ic?or . t  to  
p r o v i d e  r e s t r i c t e d  r o t a t i o n ,  i f  the  o r t h o  r u l o t i  t u ^ n t  i n  to-e 
n u c l e u s  v e re  l a r g e  enough*   >------ v
v -  / < Vi >
K i l l e  and M r  c o l l  aT- o ra  t o r s  p r o c e e d e d  to  t h e  o re  po re  :, i o n  o f
o p t i c a l l y  a c t i v e  forme o f  compounds, o f  o t h e r  t h a n  th e  dirlv'-ny'X
t y r e ,  v M c h  showed r e s t r i c t e d  r o t a t i o n ,  r o t o r l y  -
O p ( i e o p r o p y l ^ M n i e t h y l v i n y l ) M e r y l  t r i m s  t M l ~ e ‘onorii*n i o d i d e  (V I I )
(VIJ)
H ecen t  d a t a  on th e  en ergy  h a r r i e r s  i n  th e  e th a n e  m o le cu le  f 
s u g g e s t  t h a t  t h e  a l i p h a t i c  O-C h a n d ’may he  e u t j e e t  t o  E t e r i c  
h i n d r a n c e  ( t h e  e n e rg y  h a r r i e r  f o r  e th a n e  i s  c* 5Q00 c a l r / a e l e ) , 
t h e r e f o r e  s u l s t a n c e s  su c h  a s  e tJ3y le re  d i c h l o r i d e  ehoulvl t-e 
cap at. I s  o f  r e s o l u t i o n  a t  l o r  tempe ra tur e s ,  r a r e  th e  r i se r  r  
a v a i l a l l e *  hnch i so m e r i sm  m e  f i r s t  s u g g e s t e d  l y  l - s te rno^**^  
i n  Xh€9* l>g tys(d f )  ha a demons f  r a t e d  t h e  e s i  s t a n c e  o f  
e i s - t r & n s  i so m er i sm  i n  t h e  v a p o u r  o f  e t i g l c r m  h i c h l o r i d e *
C asa s  a r e  k r o r x * l n  w hich  t h e  ene rg y  h a r r i e r s  a r e  l o v e r  th a n ,  
th o s e  eai ioh n o r m a l ly  a l l o w  t h e  r e s o l u t i o n  o f  i i -omere ,  oo t h a t  
o n ly  one form i s  i so laXXe l y  the  normal  means o f  r e s o l u t i o n  
( tlie  s i d e t o n c e  tiioii Xa ing  r a i d  t o  un d e rg o  a “ s c c o n d - o r i s r  
a sy m m etr ic  formation**( 3 0 ) } .  o r  a l t e r n a t i v e l y  the  a c t i v i t y
o f  t h e  r u t  s t a n c e  may Ye l i m i t e d  t o  a p rep o n d s  r  one a o f  one 
f l la n t e r e o i s o m e r  over* th e  o t h e r ,  when the  e u le ta r ie o  ami i t s  
r e s o l v i n g  a g e n t  a r e  combined i n  s o l u t i o n  ( i n  t h i n  came trie 
m f  s t a n c e  i s  r a i d  t o  undergo  a "?f i r s t - o r d e r  a s y r a t c t r i c  
f ransfom no t i
A f i r s t - o r d e r  asym m etr ic  t r a n s f o r m a t i o n  r e f e r s  o n ly  t o  f>" 
a t t a i n m e n t  o f  an e q u i l i b r i u m  i n  s o l u t i o n ,  s a d i s t  th e  
se ca rv l~ o rd e r  t r e  r e  f o r m a t i o n  r e s u l t s  rher* th e  r a t e  o f  
I n t o r c o n v e r  s i  on o f  t h e  i s o m e r s  e x c e e d s  t h a t  o f  c ry  e t  d 11 i  m. t i  o n , 
one d i e s t e r e o i e o m e r  h a v in g  a lo w e r  e n e rg y  i n  th e  c r y s t a l l i n e  
s t a t e  th an  th e  o t h e r I n  e i t h e r  c a s e  I f  t i n  o p t i c a l
I I
s t a l i l l t y  o f  e u ls to  nee i s  in c re a se d  t y  the  lov-erlr^: o f  
the  tem perature* r e s o lu t io n  i n  th^ normal way may l e  p o o c l l l e *
The o p t i c a l  Bts . ' l - i l i ty  o f  n duI e tn n c e  such  ae  e t h y l e n e
d i e l i l o r i d o » would however t-e much lacs- t h a n  t h a t  o f  th o se  
mit 'S tanoos i n  w h ich  f i r s t  t,n& s e c o n d - o r d e r  t r a n &f o r m a t i o n s  
hs-ve t e e n  d e m o n s t r a t e d .
IX The I n t e r a c t i o n  o f  P o l a r i s o d  l i g h t  w i t h  O p t ic a l ly . .  A c t iv e
P u l s t o r o e s
The work o f  H o t  s t i m u l a t e d  th e  i n t e r e s t  o f  ? r r -£ n e l ,  who
p rod u ced  a. k i n e t i c  1 n t e r p r e t a t i c n  o f  t h e  phenomena o f
o p t i c a l  a c t i v i t y ,  
fP resna  1 ‘ sh o r e d  t h a t  th e  l e h a v i o u r  o f  o p t i c a l l y  a c t i v e
soil s t a n c e  & i n  p l a n e  p r i o r i  e e l  l i g h t ,  c o u ld  re  exp l& inud  on 
th e  g a e u n p l io n  t h a t ,  t h e  l i g h t  ra;~ a n a l y s e d  l y  them i n t o  two 
c i r c u l a r l y  p o l a r i s e d  1-earner, o f  t h e  same a m p l i tu d e  and p h a s e ,  
l u t  o f  © upco i te  s e n s e  and  d i f f e r e n t  v e l o c i t y ,  i h r t l r r  i f  t h e  
two leor/ir were d i f f e r e n t i a l l y  a l s o r X e d ,  t h e n  c i r c u l a r  
d i c h r o i r m  would o c c u r ,  and  th e  em ergen t  l i g h t  would 1 e 
e l l i p t i . c o l l y  p o l a r ! r e d .
I f  th e  v e l o c i t y  o f  th e  two l o a n s  i s  d i f f e r e n t ,  t h e n  t h e i r
(9)
r e f r a c t i v e  i n d i c e s  m ust  a l s o  he  d i f f e r e n t ,  though  w.Kuhri 
h a s  shown t h a t  t h i s  d i f f e r e n c e  , even  f o r  a  s u b s t a n c e  w i t h  
c h i g h  r o t a t o r y  pow er ,  i s  o f  the  o r d e r  o f  one p a r t  i n  a 
m i l l i o n .
F rs s reX  e tpgnested t h a t  c r y s t a l s  «rhleh showed o p t i c a l  a c t i v i t y ,  
m ig h t  hr.-.vrt a s r i r a l  s t r u c t u r e ,  so t h a t  c i r c u l a r l y  p o l a r i s e d  
l i g h t  o f  l i k e  hand ,w o u ld  p a s s  t h r o u g h  more r e a d i l y  t h a n  t h a t  
o f  o r m o s l t s  h a n d ,  t h u s  a c c o u n t i n g  f o r  t h e  d i f f e r e n c e  i n  th e  
v e l o c i t y  o f  t h e  two 1 earns. F resneX ’ s  i d e a s  o f  t h e  s t r u c t u r e  
o f  s u m t z  ware v e r i f i e d  l y  tlve X -ray  d i f f r a c t i o n  s t u d i o s  o f  
h* i L I r o j y y  some hundred  y e a r s  l a t e r .
1 5
t t - op  o pt ic a l  POTATihf wg-yw
F r e s n o l  had  t e e n  e t l e  t o  e x p l a i n  e a t i  s f a c t o r i l y  t 'm  r o t a t o r y  
power o f  c r y s t a l s ,  h u t  i t  was n o t  ro  e a s y  t o  e x p l a i n  t a p  
r o t a t i o n  o f  t h e  p l a n e  o f  p o l a r i s a t i o n  l y  s u b s t a n c e s  i n  
s o l u t i o n .  I t  was assumed t h a t  th e  a c t i v i t y  o f  llw  tno lccu lo  
■mo c o r r e c t e d  w i th  t h e  f a c t  t h a t ,  looming  a lo n g  any one lo ia l  
o f  an  a sy m m etr ic  c a r t o n  atom * t h e  t h r e e  o t h e r  l o n l e i  g ro u p s  
w i l l  a p p e a r  I n  a  d i f f e r e n t  sequence  i n  the  l e f t  and r i g h t  
handed 1 come r e .
I t  rms n a t u r a l  t h e r e f o r e , that an a t t e m p t  sho u ld  l a  made t o  
deduce th e  r o t a t o r y  power o f  a e u l  s t a n c e  f l y  a r r a n g i n g  th e  
v a r i o u s  r a d i c a l s ,  l o n d e d  to  th e  asymmetr ic , c a r l  on a tom, i n
/ 1 •* '■t h e  o r d e r  o f  t h e i r  m acros  o r  volumes.  Grim  frown. and Ouye**'*^
s u g g e s t e d  t l i o t  th a  r o t a t o r y  power would l e  p r o p o r t i o n a l  t o  th e
p r o d u c t  o f  t h e  *d i f f e r e n c e s  l e t w e e n  the  m asses '1 o f  t h e  f o u r
g ro u p s  s u r r o u n d i n g  th e  asym m etr ic  atom. T h i s  i d e a  was s h o r t
l i v e d  s i n c e  W a l d e n ^ i n .  1696 showed t h a t  e u l s t a n c e s  , i n
which  two o f  t h e  g r o u p s  were i d e n t i c a l  ee t o  nias-s , t u t
d i f f e r e d  in  s t r u c t u r e ,  and In  which live o th e r  two groups
r e  r e  d i f f e r e n t ,  can  e x h i t  i t  o p t i c a l  a c t i v i t y .
( 5 ri ^  ( eg ^f h e  l a t e r  t h e o r i e s  o f  do !.!allema»VvW/ , and Fey cm ' eroFodie-i 
t h e  i d e a  o f  d i f f e r e n c e s  i n  volumes.  ' T’;e P a l le m an  c a l c u l a t e d  
th e  o p t i c a l  r o t a t o r y  power from th e  p o l o r l e o l i l i t i e o  o f  Ism 
d i f f e r e n t  r a d i c a l s ( i . e .  te rm s  w i t h  th e  d im e n s io n s  o f  v o lu m e )» 
a e miming t h a t  t h e  r a d i c a l s  were i s o t r o p i c  s p h e r e s  which  d id  
n o t  r e a c t  w i t h  one a n o t h e r .  H is  c a l c u l a t i o n s  were t h e r e f o r e  
l i m i t e d  t o  m o le c u l e s  o f  t h e  ty p e  ( F l l l P r i , f o r  w h ich  he
X4r
o b t a i n e d  Ipd «= t o .  which  f i g u r e  a p p e a r s  to  be  o f  t h e  c o r r e c t
o r d e r  o f  m a g n i tu d e ,  though  i t  har n o t  been  e x p e r i m e n t a l l y  
v e r i f i e d *
I n  1954 Boys-"’ / advanced  a th e o r y  r a t h e r  s i m i l a r  to  t h a t  
r M c h  dc Malleman f i r s t  p u t  f o rw a rd ,  e x c e p t  t h a t  lie assumed 
d i r e c t  i n t e r a c t i o n  be tw een  th e  f o u r  g roups  Rx-^2^3^4 th e
m o le c u le  O HnRvH^H/s • Boys van w i l e  t o  c a l c u l a t e  the.4* i > s„f "S
r o t a t o r y  pov;«r@ o f  come s im ple  m o le c u l e s  f rom h i s  t h e o r y ,  
which were o f  the  r i g h t  o r d e r  o f  m a g n i tu d e ,  b u t  he a l s o  was 
f o r c e d  t o  assume t h a t  th e  f o u r  r a d i c a l s  were i s o t r o p i c  s p h e r e s ,  
i n  o r d e r  to  s i m p l i f y  th e  c a l c u l a t i o n .  T h is  a s s u m p t io n  may l e  
j u n t i f l & B l e  i n  th e  c a se  o f  th e  h a lo g e n s  and i s o s t e r i c  r a d i c a l s ,  
th ou g h  th e  h i g h l y  p o l a r i s s t l e  n a t u r e  o f  the  h a lo g e n  a tom s in  
a g a i n s t  i t ,  B u t  i t  i s  c l e a r l y  n o t  v a l i d  i n  o t h e r  c a s e s .
TIwOTI^A o'? OV'TFC\J,
t h e o r i e s  o u t l i n e d  above have Bean c l a s s i f i e d ,  a r  m o l e c u l a r  
t h e o r i e s  o f  o p t i c a l  r o t a t o r y  power ,  t o  d i f f e r e n t i a t e  them 
from th e  e l e c t r o n i c  t h e o r i e s  d e v e lo p ed  l y  n r u d e ^ ^ ,  Born^u * 
K u h n ^ ^  and o t h e r s .  Those t h e o r i e s  do n o t  t r e a t  w i t h  trio 
p r o p e r t i e s  o f  an  I n d i v i d u a l  m o le c u l e ,  t u t  w i t h  th e  s u b s ta n c e  
a s  a medium. Prude  o b t a i n e d  h i s  e pun t  i o n  f o r  o p t i c s , !  r o t a t o r y  
dj! Bv modi fvji ng t h o s e o f  f a x v e l l ,  B e l l m i e r ,
X e t t l e r  end B e lm h o l t s  f o r  r e f r a c t i v e  d i r p w r s i o n ,  i n t r o d u c i n g  
th e  c o n c e n t  o f  a s p i r a l  v i b r a t o r  t o  a c c o u n t  f o r  t h e  r o t a t i o n
(O'v
o f  t h e  p l a n e  o f  p o l a r i s & t i o m  Kuhn'*'" ha s  p o i n t e d  c u t  t h a t ,
I ' r u d e *s model r e  a o p t i c a l l y  i n a c t i v e ; M b a q u a t i o n  does  r o t  
however  c o r r e s p o n d  to  M b  nod.nl,  and a l l  e g u a t io r .p  v h i c h  
have c u l a e p j e n t l y  l e a n  advan ced ,  on. an improved. r . h ^ o r e t i c o l  
■basis,  can  I n  r e d u c e d  t o  t h a t  o f  T rad e .
I n  t h e  deve lopm ent  o f  e q u a t i o n s  f o r  o p t i c a l  r o t a t o r y  power 
on th e  e l e c t r o n i c  l a r l e  > ae on th e  m o l e c u l a r  lassie, t h e r e  
&re i n  e a c h  c a r e  two s t a g e s  ; f i r s t l y ,  fixe model i s  
c o n c e iv e d ,  and  th e  r o t a t o r y  power c a l c u l a t e d  i n  terras  o f  th in  
m oduli  s e c o n d l y ,  t h e  model M s  to l e  r e l a t e d  t o  some 
e x p e r i m e n t a l l y  d e fe m ix ia lX e  p a r a m e t e r s ,  and. i t  i s  a t  t h i s  
Btage that t h e  d i f f i c u l t i e s  u s u a l l y  a r i s e .
P i t h  one e x c e p t i o n  , t h e  l a t e r  t h e o r i e s  o f  o p t i c a l  r o t a t o r y  
power a l l  depend on th e  i d e a  o f  co u p le d  o s c i l l a t o r s ,
/ «* rv \ { ~% ,J }
i n t r o d u c e d  i n d e p e n d e n t l y  a l o u t  1915 l y  l o r n ' 1-'* ' ,  Onean 
and G -ray^*^ .
The l a e i c  aomunpt ione  o f  t h e s e  t h e o r i e s  a r e ; -
(1)  Focn p o r t  o f  the n o l e c u l a  l a  c o n s i d e r e d  art e d i s c r e t e  
rnit.
{2)  F sch  o f  t h e s e  u n i t s  i s  a t t a c h e d  m om  o r  l o s e  r i g i d l y  
t o  a l l  t h e  o th e r s *
(3)  Fs.ch p a r t  l e  comer p o l a r i s e d  u n d e r  t h e  i n f l u e n c e  o f  an 
e l e c t r i c  f i e l d (u p e a l l y  th e  e l e c t r i c  v e c t o r  o f  t M  l i g h t  
v a v e ) •
(4 )  The p o l a r i s e d  u n i t s  e x e r t  a f i e l d  which  i n t e r a c t s  w i t h  
t h e  o t h e r  u n i t s *
Thus th e  s t a t e  o f  any p a r t  o f  t h e  m o lecu le  I s  the r e s u l t a n t  c
(a )  th e  e x t e r n a l  f i e l d ,  and (1)  the  f i e l d  due to  o t h e r  p o r t s
o f  t h e  m o lecu le*  These  i n t e r d e p e n d e n t  u n i t s  a r e  s a i l  to  Vo
o p d l l a t o r e .  T m  th e o r y  o f  T o y s ,  and n roYieod th e o r y  o f  
oo ■paXlcmor a i m  i n c l u d e d  th<* i d e a  o f  c o u p l in g  i n  t h e i r  
Xnmic a 5ooiion t i o n s » l o t  t i l l  a fu k  v i t i e  ted  l y  the  s im p l i  f  i c a t i o  
i n t r o d u c e d  to  e n m  th e  o ^ i c u l a t i o i u  Tot v S kJ^ } t r e a t s  ar-eu 
u n i t  o f  l h A i ro lncmIt  an a charged  p o r t ! o l e  c M eh con move 
a a t i o l l  d lh to n e e  f r a s  i t s  *o;raili t- r ium p o r a t i o n  ur.d«r t m  
i iofl i i^nco o f  an  e l e c t r i c  f i e  I f ,  t h i n  goT-oneri t e ix ip  o-gumm 
l y  e f o r c e  n-'hich i r. a l i n e a r  f u n c t i o n  o f  too d i r p l e m a e r i t  o f  
M il *&* p o r t  I d a  a* J r  t h i r  r a y  the  i d e a  o f  coop 11 rtf ift 
i n t r o d u c e d  nm tfn m & tic s l ly*  r orr: a to n e d  t h a t  a t  l e a d  foog 
co u p le*  i e o t r e m c  n o n - p l a n e r  v t l r & t o r e  a c r e  r m u i r e h  to pro-'H* 
o p t i c a l  a c t i v i t y ,  I n  Tern *a t h e o r y  ■uncoupled e l e c t r o n s -  dp 
n o t  i n f l u e n c e  U n  o p t i c a l  r o i s t i o r a  T h i r  m r l y  t h e o r y  
1 1. no ft. on no 1 e ca 1 a r  const: an t  a •>T T, e 1> a re  n o t e x- e r 1 no n t  n 1 ly
I vy. *-■ ^
e e t e r n i r o l ^ l o , l in t  i t  wan l a t e r  n o l i  f i e d d ; no fchet i t  
n ae  a n n l i c o l  I-?* t o  a n o f e l  r i n i l a r  to  t h a t  o f  Toya$ eed  
an  m m o tio n ,  nan f o r  idr* r o t o t i c a  ^  o f  t h i s  d n m l i t i o
? o o f o l ( f ig u r e  1 ) ,  e r i i m l y  In  t e r n s  o f  r u n m e y u ' - e , tn e  veling- 
o f  v h i e h  a r e  k n o m  o r  c r y  To r e s  H i p  e e t a \ n t e d : ~
* ">'*! £ 6 D  f  f  k  k  $ y  _ k  i  x  . ^ / e  a i P / s T
...a
y  * r o t a t i o n  i n  Tehkeen o-eu Toni met r e  
yo » a e r .f i  ty- o f  n n iiu a i 
n = i t t  r ? r v,< c h .v o  in  den 
h a the siiol a a i l n r  m i  c a t  
1 » th e  -Tiatance T e tx e e n  to e  t«»o h e lv e o  
o f  a p a i r  o f  o m i l l a t o r o  I n , A d a  
r? s d i o t s r e e  T o i r e e n  th e  tv e  l i n e n
j o i n i n g  t m  r m o m  t o r  r o i r o  ( i n  A ,p . )
rtjort I
>v i X„ a r e  th e  c h a r a c t e r i s t i c  w a v e le n g th s  o f  v i b r a t o r s  A A !
\ x o r e  the  s t r e n g t h s  o f  th e  v i l  r a t e r s  A A I-.
Vov?i* P- n o d a l  » l i k e  t h e r e  o f  the  m o le c u la r  t h e o r i e s ,  g iv e s  th e  
c o r r e c t  o r d e r  o f  m a g n i tu d e ,  t u t , ec  Tov.-ry^*^ hao p o i n t e d  
o u t ,  s e v e r e !  of* th e  p a ra m e te r s  a r e  m ere ly  g u e s s e s ,  00 t h a t  
bo e x a c t  r e s u l t  i s  to  he  e x p e c te d ,  e s p e c i a l l y  a s  th e  r e s u l t  
depends on th e  e i g h t h  power o f  th e  d i s t a n c e  “I*1*
The t h e o r y  advanced  l y  Werner  K u h n ^ * * ^  i n  1999 
was t h e  f i r s t  t o  a p p ly  t h e  i d e a  o f  c o u p le d  o s c i l l a t o r s  to  
a s im p le  m o le c u le  s u i t a b l e  f o r  p r a c t i c a l  a p p l i c a t i o n *  Kuhnf s 
model c o n s i s t e d  o f  two a n i s o t r o p i c  l i n e a r  o s c i l l a t o r s ,  a t  
r i g h t  a n g l e s  and s e p a ra te d .  Vy a d i s t a n c e *  7he c o m b in a t io n  o f  
t h e  two v e c t o r s  may r e p r o d u c e  th e  s p i r a l  form o f  P ru d e ,  and  , 
&b Torn  ha.o p o i n t e d  o u t  , Kuhn’ s model i s  v e ry  s i m i l a r  t o  t h a t  
o f  Prude  i n  t h a t  i t  depend0 on one c o n s t a n t  o n l y ,  i n  th e  one 
c a r e  the  s e p a r a t i o n  o f  t h e  r e s o n a t o r s ,  i n  th e  o t h e r  the  p i t c h  
o f  t h e  h e l i x ,  n e i t h e r  c o r r e s p o n d i n g  t o  the  o r d i n a r y  a c t i v e  
m o l e c u l e * ' SCulm's t h e o r y  h a s  however  had considered: l e  i n f l u e n c e  
on a l l  sub s e q u e n t  t h e o r i e s ,  s i n c e  i t  was the  f i r s t  t o  shea- how 
the- . n e c e s s a r y  s i m p l i f i e s  t i e r s '  c o u ld  be  me do t o  t h e  co u p le d  
o s c i l l a t o r  t h e o r y  so  aa  t o  make i t  s u i t s !  l e  f o r  p r a c t i c a l  
a p p l i c a t i o n .  Ruhn’ B e q u a t i o n  was a l s o  on improvement on 
t h a t  o f  Prude when a p p l i e d  i n  th e  r e g i o n  o f  a b s o r p t io n *
1 8
Bonsttons Perlved from quantum Mechanical.  Co n s ! d e r a t l e r g
The t a & i c  quantum. m e c h a n ic a l  c a l c u l a t i o n s  v c r e  mad-? l y  
B a s e n v e l d ^ ^  i n  1926 and a l i t t l e  l a t e r  l y  P orn  and J o r d a n ^"*'''• 
Torn h a s  sh o rn  t h o t ,  r h i l e  th e  l a s i c  p rob lem  o f  o p t i c a l  
a c t i v i t y  1b s  quantum m e c h a n ic a l  o n e ,  t h e  r o t a t i o n  e f f e c t  
I p , i n  f a c t , d u e  t o  t h e  same s e t  o f  v i r t u a l  o s c i l l a t o r s  a s  
th o se  v.'Hich d e te rm in e  th e  d i s p e r s i o n  , and. t h a t  t h i s  e n a b l e s  
th e  p ro b lem  to  ha t r e a t e d  on t;:u Vacie- o f  c l e e s i c a l  m e c h a n ic s ,  
d r th  t h e  r o t a t i o n  e f f e c t  rlne t o  a s a t  o f  harm onic  o s c i l l a t o r s  
c o u p le d  l y  e l e c t r i c  and m a g n e t i c  f o r c e s .  I t  van  i n  t h e  l i g h t  
o f ' t h i s  v o rk  t h a t  t h e  l a t e r  t h e o r y  o f  P o rn  (above)  was 
d e v e lo p e d .  The fu n d a m e n ta l  e q u a t i o n  o f  the  quantum m e c h a n ic a l  
t h e o r y  may h e  r r i t t e n j -
[ m |  -  H 3 D I - C d i j u ) ^  p  n l £  ^ l r i y ; ( e )
ho o ax I 11 ■—r >.   ,-vr •
o r
1 i n i
i n  = u*n  . v - u .  ^73 ( 8 )
- >P 3  /
inhere K a  Avogadro * a Humber n  « r e f r a c t i v e  i n d e x  o f  medium 
c «** v e l o c i t y  o f  l i g h t  h  «  Plaiuc^s c o n s t a n t  
3 j » t h e  p r o l a l d l i t y  t h a t  th e  m o le c u le  e x i s t s  i n  a g iv e n  
e l e c t r o n i c  s t a t e  c o r r e s p o n d i n g  to no r o t a t i o n .
U  s  t h e  e l e c t r o n i c  s t a t e  r e s p o n s i b l e  f o r  t h e  r o t a t i o n  
Vp-nm s= th e  f r e q u e n c y  c o r r e s p o n d i n g  to  th e  change from th e  
s t a t e  !,a i u t o  tin? c x c i t e d  s t a t e  MT±”
(a  complex f u n c t i o n )  i r  th e  r o t a t o r y  s t r e n g th !  o f
th e  t r a n s i t i o n  (*nl —  1 i  ’* •
t h i s  e q u a t i o n  (8) i s  o f  t h e  f o r m : -  M  ^ r : h 2  5  1 d o )
«>
and i f  th» f a c t o r  ( n " + 2 ) / 3  i s  assumed to  l e  c o n s t a n t ,  a s  i s  • 
u s u a l l y  th e  c o re  . ^
0 .
i n  t h e  vicrXble r e g i o n ,  th e n  th e  Prude  e q u a t i o n  r e s u l t s *  The 
d i f f i c u l t y  i n  applying:  t h i s  e q u a t io n  i e  due t o  t h e  d i f f i c u l t y
o f  a s  r e  os i.np, th e  complex f u n c t i o n  rH - *
O o r S .o r S ^ } h u t  o b t a i n e d  an e x p r e s s i o n  f o r  t h e  o p t i c a l  a c t i v i t y  
o f  th e  huhn m o d e l ,  f i i i c a  i n  somewhat s i m p l e r  th an  t h a t  used  
by Kuhn h i m s e l f ,
l l r k w o o a ' ^ 1^  ha a a p p l i e d  the  above e q u a t i o n  (6)  t o  a model 
b a s e d  on the  p c l a r i s a d X l i t i e s  o f  the  d i f f e r e n t  g ro u p s .  The 
t h e o r y  o f  K i r k w o o d  lias the  same d e f e c t  a s  t h e  o t h e r  
p o l a r i s e ! i l i t y  t h e o r i e s ,  namely t h a t  th e  w a v e le n g th s  u s e d  i n  
t h i s  method o f  c a l c u l a t i o n  a r e  theme o f  tiie main  absorb  t i e n  
landB  o f  the  g r o u p s ,  w h ich ,  i n  f a c t ,  a r e  n o t  so a c t i v e  a s  t e a  
weak s b s o r b t i o n  b a n ds  which  t h e s e  t h e o r i e s  do n o t  c o n s i d e r .
R e c e n t l y ,  Condon^*0 ' 3iae d e v e lo p e d  a t h e o r y  o f  o p t i c a l  
a c t i v i t y  b r e e d  on t h e  b e h a v i o u r  o f  one e l e c t r o n  i n  an 
a n i s o t r o p i c  f i e l d ,  th e  e p u i p o t a n t i o l  s u r f a c e  c o r r e e p e n d i in ­
to  t h i s  f i e l d  b o in g  a t r i & x i a l  e l l i p s o i d ,  a I n c h  h as  b e e r  g iv e n  
a t w i s t  a b o u t  ono o f  i t s  a x e s .  T h is  f i g u r e  has  th e  e le m e n t  
o f '* c p l r a l i  ty*  common to  th e  o t h e r  e l e c t r o n i c  t h e o r i e s .  
C a l c u l a t i o n s  b a s e d  on t h i s  m o d e l ' can  a l s o  y i e l d  r e s u l t s  o f  th e  
r i gh t  o r d e r  o f  nagnit/ud.®. I t  i© i n t e r e s t i n g  to  n o t e  t h a t ,  on  
t h e  b a s i s  o f  t h i s  m oda l ,  Condon^ ^ * c o n f i rm ed  th e  f i n d i n g  o f  
T o r n ,  t a p t  the  r e s i d u a l  r o t a t i o n  o f  t h e  m o lecu le  nmy be  
a c c o u n te d  f o r  on th e  p r in c ip le ? !  o f  c le S B ic r . l  m ee/m nles a l o n e .
OPTICAL KPTATOKY TXT ‘ C-IOT-
Bo f a r  bm t h e  fu n d am e n ta l  t h e o r y  i s  c o n c e rn e d ,  r o t a t o r y  
d i s p e r s i o n  i s  i n s e p a r a b l e  f rom th e  t h e o r y  o f  t h e  o r i g i n  o f  
o p t i c a l  a c t i v i t y .  I t  i a  however c o n v e n i e n t  t o  c o n s i d e r  t h e  
form o f  t h e  d i s p e r s i o n  a s  a s e p a r a t e  s u b je c t*
The e a r l y  w o rk e r s  I n  t h e  f i e l d ,  o f  o p t i c a l  a c t i v i t y  uo&d th e  
min a s  t h e i r  so u r c e  o f  l i g h t ,  and r a r e  t h e r e f o r e  f o r c e d  t o  
s tu d y  th e  r o t a t o r y  d i s p e r s i o n ,  th ro u g h  the  v i r i f l e  s p e c t ru m ,  
o f  th e  s u b s t a n c e s  th ey  i n v e s t i g a t e d ,  P u t ,  a s  has  b een  p o i n t e d  
o u t ,  t h e  i n t r o d u c t i o n  o f  th e  Purser .  b u r n e r , a s  a c o n v e n ie n t  
s o u rc e  o f  m onochrom atlc  l i g h t ,  caused  a c o n c e n t r a t i o n  on 
a c c u r a t e  m easu rem en ts  a t  one w a v e le n g th  o n l y ,  so t h a t  v e ry  
l i t t l e  r o r k  was done on o p t i c a l  r o t a t o r y  d i s p e r s i o n ,  be tween 
t h e  t ime o f  P l o t ,  and a b o u t  1111 when Lowry, arid T ic u a r d  and 
Kenyon, r e l a t e d  t h e i r  r e s u l t s  to  th e  Pn3.de e q u a t i o n ,  f a r t h e r ,  
a s  L o w r y  woo th e  f i r s t  t o  p o i n t  o u t ,  o p t i c a l  r o t a t o r y  
d i s p e r s i o n  work w hich  r e l i e s  s o l e l y  on meecuremcnts  i n  th e  
v i s i b l e  r e g i o n  i s  g e n e r a l l y  o f  l i t t l e  fu n d am en ta l  v a l u e .
I t  l e  u n f o r t u n a t e  t h e r e f o r e ,  t h a t  t h e  a p p a r a t u s  f o r  r o t a t o r y  
d i s p e r s i o n  work i n  the u l t r a - v i o l e t  r e g i o n  i s  so r a r e l y  
a v a i l a b l e ,  r m  t h a t  th e  work; i s  r e n d e r e d  so d i f f i c u l t  , 
e x t h e r  by th e  t e d i  o n e n e s s  o f  th e  m e th o d s ,  oi? t h e i r  l e a k  o f  
p r e c i s i o n .  (A s h o r t  r ev ie w  o f  the  m ethods  a v a i l a b l e  i s  g iv e n  
on peg;* lo*-).
I n  t h e  s t u d y  o f  t h e  e f f e c t s  o f  tem pera tu re : ,  s o l v e n t s  and 
r u l s t i t u e x s t s  on t h e  r o t a t o r y  power o f  a  c ub 's tan ce ,  i t  i s  
c l e a r l y  o f  th e  u tm o s t  im p o r ta n c e  t h a t  trie r o t a t i o n  end 
d i s p e r s i o n  c o n s t a n t s  o f  t h e  P rude  e q u a t i o n  s h o u ld  be  d e te rm in e d  
i n  e a c h  case* To f a r  a s  i s  known, no t h o ro u g h  i n v e s t i g a i i o n  
o f  t e m p e r a t u r e ,  s o l v e n t s  and  s u b s t i t u e n t s  h a s  b e e n  made f o r  
any compound. A g l a n c e  a t  th e  m a th e m a t i c a l  w ork ing  f o r  t h e  
e v a l u a t i o n  o f  th e  Prude  e p i l a t i o n , g i v e n  i n  th e  A ppendix , w i l l  
s u g g e s t  a p o s s i b l e  r e a s o n  f o r  t h i s *  For th e  e v a l u a t i o n  o f  en  
e q u a t i o n  o f  more t h a n  one t e r n  e c a l c u l a t i n g  machine i s  
n e c e s s a r y ,  w h i l s t  f o r  more t h a n  two t a r n s  th e  m a th e m a t i c a l  
p ro b lem s  a r e  c o n s i d e r a b l e ,  ho d o u b t  v i t a  th e  i n c r e a s e d  
a v a i l a b i l i t y  .of . a u to m at ic  c a l c u l a t i n g  m a c h in e s ,  i n t e r e s t  i n  
t h e  form  o f  r o t a t o r y  d i s p e r s i o n  c u rv e s  may r e v i v e .
P l o t  m s  a id e  t o  d e m o n s tra te  h i s  Law o f  I n v e r  no 
S q u a re s  l y  p l o t t i n g  th e  r e c i p r o c a l  o f  th e  r o t a t i o n  o f  a  g i v e n  
r u b s t a n c e , a g a i n s t  th e  s q u a re  o f  t h e  c o r r e s p o n d i n g  w a v e le n g th .  
T h i s  gave a s t r a i g h t  l i n e  i n  a l l  t h e  c a s e s  he examined , 
e x c e p t  s o l u t i o n s '  o f  t a r t a r i c  a c i d .  T h is  p r o c e d u r e  a l s o  shows 
r o u g h ly  w h e th e r  a one t e r n  Bmine e q u a t io n  w i l l  r e p r e s e n t  t m  
d i s p e r s i o n  u n d e r  c o n s i d e r a t i o n ,  though  a  m a th e m a tic a l  a n a l y s i s  
may l a  n e c e s s a r y .  The o n e - t e rm  p rud e  e q u a t i o n  i s  w r i t t e n : -
> g ■
t u n  ( i i )
*-here K » r o t a t i o n  c o n s t a n t  -  w a v e le n g th  ccrreeg>ondir*s t o  
s= P ir p e r e ic n  c o n s t a n t  X0 c o r r e s p o n d s  to  th e  
* w a v e le n g th  c f  t h e  o p t i c a l l y  a c t i v e  a l r c r l t i o h  l a n d .
L o r ry  h e r  shown t h a t ,  i n  a l a r g e  number o f  c a s e s ,  o n ly  one 
t o m  o f  the  L r u l e  e q u a t i o n  in  n e c e s s a r y  to  e x p r e s s  t h e  
r o t a t o r y  d i s p e r s i o n *
F i a t  d i e t i n g u i  shed, b e tw een  two ty p e s  o f  r o t a t o r y  d i a p e r  s i  o n ,
th o s e  which  obeyed h i s  I n v e r s e  Square  Law and  th o s e  which 
d i d  n o t .  A rn d t  s e n  i n  I f  58 -<U s t i n g u i  shed  be tw ee n  th o se  
a id  s t a n c e s ,  i n  which the  r o t a t i o n  i n c r e a s e s  w i t h  th e  
r c f r s n g i b i l i t y  o f  the. r a y s ,  and th o s e  i n  which  i t  does r o t .  
These two c l a s s e s  o f  d i s p e r s i o n  a r e  now known a s  "norm al* and. 
"anom alous* . More r e c e n t l y  L o w r y ^ ^  h a s  d e f in e d  norm al 
d i s p e r s i o n  a s  one i n  w h i c h : -
ot , &L biJX remain  c o n s t a n t  i n  s i g n  th ro u g h o u t  the  whole
d \  ctk 0f  o b s e r v a t i o n ,
i . e .  t h e r e  must  be
(1) bo r e v e r s a l  o f  th e  s i g n  o f  t h e  r o t a t i o n  (o\,et $  )
(2) ¥o maximum ( d f/A  « 0 )
(3) bo p o i n t  o f  i n f l e x i o n  * q )
The i n f l e x i o n ,  maximum and r e v e r s a l  o f  s i g n  a lw ays  f o l l o w
e a c h  o t h e r  1b th e  asms o r d e r ,  so  t h a t  th e  p r e s e n c e  o f  one
i s  r e g a r d e d  an e v id e n c e  o f  t h e  e x i s t e n c e  o f  th e  o t i t e r  t ^ o .
S ince  th e  above e r e  t h e  c h a r a c t e r ! s t i e s  o f  e l l  r o t a t o r y
d i s p e r s i o n s  v i i ic h  iney be r e p r e s e n t e d  by two t e r n s  o f  th e
e q u a t io n  , th o u g h  i n  th e  r e g i o n  o f  o b s e r v a t i o n  none o f  th e
f e a t u r e s  may b e  p r e s e n t ,  Lowry c o n c lu d e d  t h a t  i t  would be
more s u i t a b l e  t o  c l a s s i f y  d i s p e r s i o n s  a s : -
(1 )  s im p le  D i s p e r s io n ,  w hich  m y  b e  r e p r e s e n t e d  by one t e r n
o f  th e  Prude e q u a t i o n .
( g ) Complex D i s p e r s i o n ,  r e q u i r i n g  none  than  one te rm  o f  th e
I>rade e q u a t io n  f o r  i t s  r e p r e s e n t a t i o n .
A d i s p e r s i o n  ■which i s  s im p le  i s  o f  n e c e s s i t y  n o rm a! , t u t  the  
c o n v e rse  does n o t  n e c e s s a r i l y  hold#
I t  was o r ig in a l ly  - assumed t h a t  normal  d i s p e r s i o n  was t h e
fu n d a m e n ta l  law# H o t  was a l l s  to  show, f o r  exam p le , t h a t
th e  r o t a t i o n  o f  .quar ts  c o u ld  t e  com pensa ted  f o r  a l l  v i s i t ! ®
w a v e le n g th s  t y  a  s o l u t i o n  o f  cane  s u g a r  o f  s u i t a t l e  c o n c e n t r a t i o n
Tilt he a l s o  found t h a t  1 - o i l  o f  t u r p e n t i n e  and d - o i l  o f  lemon
do n o t  com pensate e a c h  o ilie r  p e r f e c t l y  f o r  a l l  w a v e le n g th s ,
e i t h e r  when mixed t o g e t h e r ,  o t  when p laced ,  end on end  i n
s e p a r a t e  t i d e s *
(48)T s c h u g a e f f  fo u n d  t h a t  t h e  r o t a t o r y  d i a p e r  s i  on o f  1 - n e n t ’syl 
d«csmphorsulr:hoxiate  h id  t h e  p r o p e r t i e s  which  would, he  e x p e c t e d  
o f  a m ix tu re  o f  1-men thy  1 a l c o h o l  and d -  onmp ho r s u l p  hon i c a c i d .  
T h is  o l n e r v a t i o n  was o f  g r e a t  im p o r ta n c e  s i n c e  i t  showed 
t h a t  anomalous r o t a t o r y  d i s p e r s i o n  may he  p ro du ced  hy th e  
e u p e r p o f l i t io n  o f  th e  p a r t i a l  r o t a t i o n s  , p ro d u c e d  h y two 
a sym m etr ic  com plexes c o n ta in e d  w i t h i n  th e  m o le c u le  o f  th e  
a c t i v e  h o l y ,  p r o v i d e d  t h a t  t h e s e  p a r t i a l  r o t a t i o n s  were o f  
o p p o s i t e  s i g n  and d i f f e r e n t  d i s p e r s i o n .
( u p )
T sc lu ig sa f I1 “ ' was a l s o  a l i o  to  show t h a t  e ac h  chrom opnoric  
group can male i t s  own contritution t o  the r o t a t o r y  power o f  
t h e  m o le c u le ,  when t h i s  chrom ophoric  i s  r o t  n e a r  the  c e n t r e  
o f  asymmetry ,  i f  i t  shows o p t i c a l  a c t i v i t y ,  t h e  c o n t r i l u t i o n  
i s  s a i d  to  1 o th e  r e s u l t  o f  t h e ” in d u c e d  asymmetry o f  t h e  
e h r omophore” • I . a v r y ^ 5^  f o u n d  t h o t  i i m ^ O s s O  c roup  i n
camphor was o p t i c a l l y  a c t i v e  a s  a r e s u l t  o f  in d u ce #  "asym m etry1*, 
( t h e  te rm  in d u c e d  "d lsay n v n e try H v a s  l a t e r  i r t r o d u e e d ^ ^  as  
c o r r e s p o n d in g  l e t t e r  t o  th e  f a c t s ) .
T h is  c o n n e c t i o n  Tetween  th e  chroraophoric  group and o p t i c a l  
a c t i v i t y  had  l e a n  d e m o n s tra te d  Ty rii  c h a rd  and i n
1913 , rh o  found  t h a t  th e  d i s p e r s i o n  c o n s t a n t  o f  th e  e q u a t io n  (IE )  
which  r e p r e s e n t e d  th e  r o t a t o r y  d i s p e r s i o n  o f  d» - n o n y l  n i t r i t e ,
0*1 -  0 ^ 6  + 0 -1 3  ( l o )
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y i e l d e d  a w a v e le n g th ,  f o r  th e  o p t i c a l l y  a c t i v e  &X &o r l  t i on 1 one.$
w i t h i n  50 A o f  t h a t  o b t a in e d  from m easurem ents  o f  the
r e f r a c t i v e  d i s p e r s i o n . ,  and  a l s o  w i t h i n  the  e x p e r im e n ta l ly
d e te r rn ln e d  a l  s o i l  t i  on 1 and.  TJnfortuna.to l y  9 i n  the  ma j o r i  t y
o f  case©, i t  i s  n o t  p o s s i b l e  t o  c o n f i rm  the  e x i s t e n c e  o f
o p t i c a l l y  a c t i v e  a b s o r p t i o n  l a n d s ,  s i n c e  they  m o s t ly  o c c u r  i n
th e  Schumaxun. r e g i o n  ( I s l o v  2000 A). TAwe pimento 1 d i f f i c u l t i e s
f o r  th e  d e te r m in a t io n  o f  a l e  o r! t i o n  i n  t h i s  r e g io n  a r e
form ! d a l l e  ( owing t o  a l  s o r p t i o n  l y  the  a tm osphe re )  and u n t i l
th e  r e c e n t  r o r k  o f  "AC, P r i c e ,  A. P. Walsh  arel A . f . f u l l i k p n
p r s c t . i c a . l l y  no  d a t a  v - to a v a i l a b l e  f o r  t h i s  r e g i o n .
The P r e s e n t  Conc a p t i o n  o f  O p t i c a l  P o t a t o r y  r i s r y e r s l o n
Prom th e  p o i n t  o f  v iew  o f  t h e  o r g a n i c  c h e m i s t ,  t h e  f r u d a  
e q u a t i o n  may be c o n s i d e r e d  an an e m p i r i c a l  r e l a t i o n  which 
1 s v a l u a b l e  i n  t m  c o r r e l a t i o n  o f  th e  o p t i c a l  r o t a t o r y  
d i s p e r s i o n  d a t a .  Phan bo c o n s i d e r e d  th e  f o l l o w i n g  p o i n t s  
a r i  e e : -
(1)  The d en o m in a to r  o f  t h e  - ru d e  e q u a t i o n  c o n t a i n s  c o n s t a n t s  
which  a r e  wavelengths*
(3)  Vlien th o s e  r a v e l  eng t  ha o c c u r  i n  en a c c e s s i b l e  r e g i o n  o f  
th e  p l e c t r u m ,  i t  h a s  b e en  found t h a t  t h e y ' c o r r e s p o n d  t o  
th e  w a v e le n g th s  o f  a b s o r b t i o n  l a n d s  i n  th e  molecule*  The 
r o t a t o r y  s t r e n g t h  o r  " a c t i v i t y "  o f  an  o p t i c a l l y  a c t i v e  
a b s o r b t i o n  b an d  may be  m easured  by  i t s  "d issymmetry  f a c t o r  
*‘g " , d e f i n e d  -  e r ) / e  , where * e r  and  e a r c
th e  m o la r  e x t i n c t i o n  c o e f f i c i e n t s  f o r  l e f t  and r i g h t  hand  
c i r c u l a r l y  p o l a r i s e d  l i g h t  and o r d i n a r y  l i g h t  r e s p e c t i v e l y  
( X u h j i ^ ^  d e s c r i b e s  th e  e l  ova a s  t h e  " a n i s o t r o p y  f a c t o r " ) #
(3)  In  t h e • s e r i e s  o f  s e c o n d a r y  a l c o h o l s ,  a rem a rk ab ly  c o n s t a n t  
" a c t i v e "  a t  a orb t i  on band o c c u r s  a t  c. 160U A 9 t h i s  i s  no 
dou b t  duo t o  a c o m b in a t io n  o f  0 - 0 ,  o-H and C-CTT a b so rb t io i^  
t h e  b a n d s  o f  which  a l l  l i e  i n  th e  Schumann reg ion*
(4) The f rec fue rcy  o f  an  s! s o r t  t i o n  b an d  i s  a m easure  o f  t h e  
e n e rg y  o f  th e  c o r r e s p o n d ! n g  e l e c t r o n i c  t r a n s i t i o n *  I t  i s  
r r o b a b l e  t h a t  a l l *  e l e c t r o n i c  ' t r a n s i t i o n s  a r e  i n f l u e n c e d
t o  come e x t a n t  by  t h e  d iosymmetry  o f  t h e  m o le c u le ,  and  t h a t
th e  f a i l u r e  o f  some o f  th o s e  t r a n s i t i o n s  to  bo r e p r e s e n te d ,  by
an a c t i v e  bond  i n  tile  Prude e q u a t i o n  1© due t o : -
(a )  C a n c e l l i n g  o u t  by s i m i l a r  t r a n s i t i o n s  o f  o p p o s i t e  s i g n  
a n d / o r
(1)  A low d issym m etry  f a c t o r  ( o n l y  a p p l i e s  to  b a n d s  i n  th e  
and Schumann r e g io n )
( c )  F o rm a t io n  o f  one complex t e r n  by  th e  c o m b in a t io n
o f  more then, one a b s o r p t i o n  band .
I f  e x a m in a t io n  o f  t h e  r o t a t o r y  d i s p e r s i o n  i n  the  r e g i o n  o f
th e  f r e q u e n c y  o f  th e  t r a n s i t i o n  shows no a c t i v e  band  th e n
t h i s  must  be due t o  ( a ) .  The d e f i n i t e  e x i s t e n c e  o f  an
a c t i v e  band can  o n ly  be  e s t a b l i s h e d  by e x a m in e t io n  i n  th e
r e g i o n  o f  s b s o r p t i o n .
* I n  t h e  o l d e r  t h e o r i e s  o f  Born  and  Kuhn a c o u p l i n g  f o r c e  
b e tw een  th e  ehrom ophoric e l e c t r o n s  i n  i m p a i r e d  f o r  t h e  
p r o d u c t i o n  o f  o p t i c a l  a c t i v i t y .  C onr ton^^ )  has  r e c e n t l y  
shown t h a t  t h i s  i s  n o t  n e c e s s a r y ,  s i n c e  a  s i n g l e  e l e c t r o n  
may p ro d u ce  o p t i c a l  a c t i v i t y  when p l a c e d  i n  a f i e l d  o f  
s u i t a b l e  dissymmetry*
(f>) I t  seems 'p robab le  t h a t  a m o le c u le  c o n t a i n i n g  two f o r m a l l y  
a sym m etr ic  c e n t r e s ,  e ac h  w i t h  r n  a b s o r p t i o n  w a v e le n g th  i n  an 
a c c e s s i b l e  r e g i o n  o f  th e  sp e c t r a m ,  would show c o r r e s p o n d in g  
a c t i v e  b a n d s  i n  th e  Prude  e q u a t i o n ,  i n  most o f  th e  c a s e s  
bo f a r  exam ined th e  second  te rm  o f  th e  Prude e q u a t i o n  i s  due 
t o  " In d u ced  d issym m etry"  i n  a coromophore v/hich i s  n o t  i t s e l f  
f o r m a l l y  d i s s y m m e t r i c .  ( K u f c n ^ » and F a l f e  and Kenyon^**) u so  
t h e  t e rm  " In d u c e d  a n i s o t r o p y " ) .
(6 ) O rly  r a r e l y  1« i t  n e c e s s a ry  to e x p l a i n  th e  complex 
r o t a t o r y  d ip p e rB io n  o f  a o u h r ta n c e  i n  t e r n s  o f  on s ^ d L l iV r iu n  
m ix tu r e  o f  two form s ( a  a  V) t
Jd pntp A rrrrrr >  Li mild 1 
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( rp  ^skc ft on e - n i l i t r i u m  wee f i r s t  suopsotoa Ip  A r n d t& e n ' '© o r  
E x p la in  th e  anomaloiia d i r o s r s i c m  o f  t a r t a r i c  a c i d ,  i n  t h i n  
p a r t l e u l a r  e s s e  M o  h y p o th e r ! s  1b s i r u u r t e d  Ly to e  work o f  
“' in ten d  fc4) on e n t r o p y  ch an ges  i n  t a r t a r i c  a c i d  d e r i v a t i v e s *
T its . e x p e r im e r i te l  o ls e rY & tio n o , o u t l i n e d  al o v a » p ro  i n  c o n f o m d t  
w i th  th e  c o n c lu s io n s  drawn from  th e  t h e o r e t i c a l  e q u a t io n s  
( f ) d ( 6 )  d i s e u s o a d  i n  th e  p r e v i o u s  s e c t io n *  I t  its i n t e r e s t i n g  
th e re fo re -  t o  eon wfcst f u r t h e r  c o n c lu s io n s  may * f* dream from  
th e  e l e c t r o n i c  t h e o r i e s  o f  o p t i c a l  r o t a t o r y  power.
I f  th e  e q u a t io n s  f o r  the  r o t a t o r y  i ' p e r ,  o rd  r,;>? 
model ft upon v-hi ch  th e y  a r e  l a  r e d ,  e ra  ^Aomlnod i t  ^xrold 
c l e a r l y  Le e x p e c te d  t h a t  a l l  e l e c t r o n i c  t r a n s i t , ! o r e ,  
w i th in  th e  m o le c u le  would i n f l u e n c e  th e  a n t i  c o l  a c t i v i t y  to  
eons e x te n t*  A lso ,  i t  i n  to  Te e x p e c te d  t h a t  t h e r e  e l e c t r o n s  
w hich  a r e  moot l o o s e l y  fo u n d  w i l l  t e  m ost a f f e c t e d  I f  th e  
p ^ n e ro l  d l o o y m e t r y  o f  th e  m o le c u le .  T h is  a p p l i e s  to  a l l  
l o o s e l y  Toturrl e l e c t r o n s ,  w h e th e r  they te> e  p a r t  I n  lo u d  
f  p u p a t io n  o r  not* T in s  I t  would l e  expec ted , t h a t  the  
e l e c t r o n ?  » M ilch  moke tip an  e t i i y l s n i e  1-ond, w i l l  liave a 
y n e a t o r  i n f l u e n c e  o r  t h e  r o t a t o r y  porter o f  th e  m o le c u le  
t V n  th o s e  e l e c t r o n s  r M c h  form  a c r rVo n - c a r l o n  c i r c l e  lo u d ;
t J i i s  i s  i n  a c c o r d  w i t h  e x p e r i m e n t . * ? . !  o b s e r v a t i o n *  a n d  w i t h  t h e
r o t a t i o n s  a r e  g e n e r a l l y  I o n ,  and. e r p - c i s l l y  so ^-mri Vanda i n  
t 'm  Schumann r e g i o n  a lo n e  a r e  concerned*  t h e  l a n d s  which  
o c c u r  i n  t h i s  r e g i o n  m as t  c o n t r i b u t e  r e l a t i v e l y  l i t t l e  t o  
t h e  r o t a t o r y  power o f  t h e  molecule*
f a r t h e r * l a r g e  and  r e a d i l y  p o l a r ! s a b l e  atoms ouch a s  t h e  
h a lo g e n s  sh o u ld  make a. r e l a t i v e l y  l a r g e  c o n t r i b u t i o n  to  th e  
r o t a t o r y  power o f  t h e  m o lecu le*  end t h e  r e s u l t s  o f  Levene end 
i:’o t h e n ^ 1^ / o r e  i n  a g reem en t  r i t h  t h i o  ( th o u g h  t h o s e  o f  v . 
r h o  worked, w i t h  th e  sen* compound* d - l o d o B c t e r e  o r 4* n o t )*
The r o t a t o r y  d i s p e r s i o n  o f  a g i v e n  compound, w i l l  
t i icn  Ve r e p  r e  s e n t e  cl Vy e l a r g e  number o f  t e rm s  o f  th e  t y p e ;
As Kudin has p o in te d  cut* the m a jo ri ty  o f  these  to m e  w i l l  l e  
in  the fchurcann region* wd'ere th e re  i s  a tendency fo r  tdm 
v a r io u s  to roc to  cancel out* and in  a d d i t io n  t h e i r
t o  t i n  moot t i g h t l y  bound  e l e c t r o n s *  7 lie iu aa le r  o f  group a 
i n  a m o le c u le  which  h v “ i f  co i l  t i  on lacam  i n  th e  pho t  ogre m i  c 
u l t r a - v i o l e t  ( c h r o n o p h e r ! c  g ro u p s )  a r e  c o e m a r e t i v e iy  and
t h e r e  r i l l  t h u s  Vo l e n s  t e n d e n c y  f o r  t h e i r  p a r t i a l  r o t a t i o n s  
t o  c a n c e l  out* I n  a d d i t i o n  t h e i r  d i r t y v n m t r y  f a c t o r s  a r e  
l a r g e  due to  th e  weak bonding* A c l a s s i c a l  example o f  t h i s  
i s  t e t r a - a c ^ t y l ^ c l - a r a l l n o e e ^ ^  ^  n(~H.CAc)^IHO * i n  which
v iew s  o f  A, Kuhn. * who rmngeetfs t h a t  * c lr ico o b se rv e d
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dispy-irnetry  f a c t o r  ’hf* r i l l  be  l o r  s i n c e  A n y  o a r r e e p a n d
'•.-Ca4-4*
the p a r t i a l  tc ts  t i e r s  o f  the fo u r  asymmetric (OhOAc) group r- 
CfiKeel o u t ,  so th a t  the  r o r u l t i r g  d irp e rs io j i  i s  simple tli 
i t s  choree t o i l s  t i c  frequency th a t  o f  the absorb t io n  b urd of  
th* aldehyde group*
?,he T?xmde eq u a tio n  deduced from tbo expe rim enta 1 curve i s
f u r th e r  s im p lif ie d  because a b so rp t io n  bonds r e l c h  l i e  c lose
to g e th e r’ y i e ld  cite co'; nr a s i t e  band*. u n le s s  the n?easureraer.ts
are c a r r ie d  clone to  the  reg io n  o f  alsoxption*  Thus i t  i s
g e n e ra l ly  im possib le  to  (Usti.nguisli b e tp esp  the v&rioun londc
v.tsich l i e  in  the  Schumann reg io n  by meaearenisnte in  the
v i s i b l e  and n e a r  u l t r & - v io le t  re g io n s .  ;to f o u l t  tha co n s tan t
a lB orl 't io ii  band s t  c* 1500 A deciueel by gory on oral r i c t - r d ^ l''"';
from the r o ta to r y  d io sa ru io p  of the eecon^ory a lcohols*  nail
( eC)l a t e r  v e r i f i e d  by b o r ry vv'*y in  the  u l t r a - v i o l e t  .nogirr, is. 
a composite barn  r e s u l t i n g  from ab so rp tio n  by the  a-t-H 
group, to g e th e r  r i t h  0-0 c>ml C—II ab so rp tio n ,
uHp'*ro» on the o th e r  hard , the a c t iv e  1 ends ore -ibeXy 
nepers te d ,  too o r  even th re e  tenap o f  the  hrn^e eyuntion  
may be recnirc*! to  r e p re s e n t  the n lsm  ro io n  curve.
In  those sub s tan ceo  -rhich si tor s in y lu  d isp e rs io n  the  
r o ta to r y  p o re r  io  g e n e ra l ly  l e s s  r e n a l t iv e  to  ehr.r;yo c.f 
tem perature or so lv en t * than i n  those v ideh shoe. complex 
r o ta to ry  d is p e rs io n .
The V ffea t  o f  or* th e  h r e o l f lo  The to to rv V c ^ r  sud Idae^n^r.’VTtp--*WW'>= jWiQinW-T-ui^ wi r^Mr OibWum* iuivJ^u#^jawr.— mi •aWnm.yg- itlfcnKunuiiinii* — >wxix» a«#»-<l#nmn« Jmht** . —».# i;_«i     ,i>i.a
po ta to ry  THo^^rolon o f  tub s tan ces  in  fo lia tion
Om o f  tli*® moot n o t ic e a b le  c h a r a c t e r i s t i c s  o f  the s p e c i f i c  
r o ta to r y  power -of a mil. s ta n c e ,  In  i t s  s u s c e p t i b i l i t y  to 
change o f  solvent# T-o nn fc isfsc tory  ex p lan a t io n  o f  taps  
behav iour has yo t been advanced. I t  nor however boor shown,
(see  page I f  above), th©t the o p t i c a l  ro ta to ry  power o f  a 
substance  fo r  a given, wavelength may bo expressed*-.
ElU - Kx y l l f l  1 8  <**>
., >rv ne re  'J
si.v. I s  the  r e f r a c t i v e  index o f  the nsdlum fo r  l i g h t  o f  
v&wl*i? .r th  x  k J U  
j£  ir> n t e m  depending on the ro ta to r y  d isp e rs io n  o n " i s
cons ton t  f o r  any given vrava l en g th #
K, i s  *? co n s tan t  f o r  any g iven  wavelength..x,
v.Qtf and V olkm arn^^) th e re fo re  conclude th a t[ f ] . /{ n ^
( f\ ^  \should  1-e eons*taut f a r  n o rv p o ls r  so lu tes*  b ee m arn  orb Cohan- "‘x ' 
lirvo evg-estod  th a t  in  the study o f  so lv e n t  a f f e c t s ,  the 
v a r ia tio n "  o f  llpQ/{ny+f) should I s  considered  r a th e r  than 
th a t  o f  0*]# Th.le q u a r t i ty  i s  denoted Ip  the  eyoiboi M, t 
_Fi ts 3 L*0— o“~—
xfh h
t h i s  su g g es tio n  i s  © n a tu ra l  conseyaeiiee o f  e -n a t io n s  (( & 14) 
above, in  which the v a r i a t i o n  o f  XL i s  Been to  ba o f  more . 
fundaments1 s ig n i f ic a n c e  than the v a r i a t io n  o f  ia j  . ?*>■•
q u a n t i ty  ’* .ft* n iB c a l le d  the “r o t i v i t y *  o.f the  substance
( in  analogy to  the r e l a t i o n  between r e f r a c t i v e  index and
r e f r a e t i v i t y ) .  Feckraann and Gohen f a r t h e r  suggest t h a t  tun
r o t i v i t y  o f  a substance i s  a l i n e a r  fu n c t io n  o f  the
e l e c t r o s t a t i c  f i e l d  a c t in g  on the a c t iv e  m o lecu le :
S I  = -SIo + O p  (IE,)
where J X 0  » r o t i v i t y  in  z e r o  f i e l d
£1* s* change in  r o t i v i t y  p e r  u n i t  . f ie ld ,  a c t in g  along 
the r e s u l t a n t  d ipo le  o f  t h e  m olecule.
I? s  th e  ap p lied
The s ig n ! f ic a n c e  a t ta c h ed  by these  au th o rs  t o  the r o t i v i t y
i s  c l e a r ly  seen from eq u a tio n  (14) , b u t  i t  appears t h a t  th e
r e f r a c t iv e  index  may a l s o  e n te r  i n to  the terra yS , w h i c h
r e p r e s e n ts  the  d ispers ion*  Rule and Chambers^’^  have eliov-tl
t h a t  i n  n o n -p o la r  so lv e n ts  the  v a r i a t i o n  i n  9 l!v3/ ( 2 ) ^ , fo r
d -p in an e , i s  l e s s  than  th a t  o f  5LdL/(n^4-d) > u i i i l s t  the
v a r i a t io n  i s  l e a d  in  3 [if]/(rA -2) i f  a l l  so lv e n ts  are
considered*
More re c e n t  work, by Pryde and Rule^"'''^ suggests  th a t  the 
improvement i n  cons tancy ,observed  in  d -p in an e , was f o r t i tu o u e ,  
however, s ince  t h e i r  o b se rv a tio n s  were confined  to  one 
wavelength i t  i© im possib le  to  t e l l  whether the a l t e r a t i o n  
in  the r o ta to r y  power, due to  the r e f r a c t i v e  index , lb  no t 
masked by sn  a l t e r a t i o n  i n  the d is p e r s io n  term
The work o f  Kenyon and P l a t t ^ ° '^  w ith  ( + ) ^  methyl rMieptane 
a lso  suggests  th a t  the  dependence o f  o p t ic a l  r o ta to r y  power 
on r e f r a c t i v e  index  i s  no t so simple as might be expected.
on  ttio  hmoie  o t  c u r r e n t  h y p o t h e s e s .
The e e o c i f i c  r o t a t o r y  pcr-er o f  ( - )  g l y c i n e  p h e n y l  e t ’u a r  
v e r i e e  i n  d i f f e r e n t  s o l v e n t s  t y  nome 2&Q* f o r  ) »54€1 A. er.4 
t>y 450/1 f o r  A. «* 4365 A- ( c a l c u l a t e d  on th e  T o o i r  o f  th e  X o r^ s t  
rota tory , pov-cr).
Txm ToiiYX iieB  o t  ( - )  g lyc ida  phenyl e th e r  vary  in  & 
m n n or- ,  o r  i n  t a b l e  I : -
ToM e  I
ho i r e n t  -7^-o f  ftolv*»r»t * h l^ i / ( n h h }
ro n e  1 .5 3 1 0  24-. 4 1 6 .9
(homoponeone)
I* arisen© 1 .5 01 4  h i . 9 1 5 .5
F p r id i f io  ' 1 .6 0 9 2  6 5 .5  2 6 .4
Osrl on P i s u l p h i d e  1*6296 22 .?  14.6
Tahirhm  v a r i a t i o n  1 : X.1X 1 : 1 .1 4
h i  trcoo: 5 0,-rv"-' 1. ■ ” 1? .  7 1 3 .5
n - f r o p y l  c h l o r i d e  1 . f r £n 1 2 . 0  9 . 1
Acetone 1 . 3rc<9 1 6 .2  In* 6
Siox&n 1 .4 2 3 3  2 . 3  6 ,1
M e t h y l  e t h e r  1 .3 5 4 2  5 .3  6 .4
?.;0%ii4um v a r i a t i o n  1 : 2 .1 3  . 1 : 2 . XX
Those f i r u r e c .  nhov  t h a t  th e  r e f r a c t i v e  in.4ox h as  a  r e l a t i v e l y
s m e l l  e f f e c t  on th e  r o t a t o r y  power o f  th e  (~) g l y c i n e  phany 1
e t h e r .  The e x p e r im e n t s  o f  and o f  Kenyon ana
(60)
r i a t t  ' n e r e  c a r r i e d  o u t  e l t h  r y d r  o corT- o n s* &om?}Otmn& 
o f  t h i s  ty p e  s h o u ld  1 e l e e s  s u s c e p t i b l e  to  s o l v e n t  a c t i o n  
th a n  t h e r e  co r  • ' t i r d n e  more ^ o l e r  g ro u p # ,  t u t  th e  m o le c u le s  
eeie 1 oy s r: r.o c o e s a r i l y  c o n t a i n  e t r e n c h e d  c h a in ,  **hic?i i m p l i e s
a n  a c t i v a t e d  p o s i t i o n  i n  t he c h a i n .  I f  s o l v e n t  a c t i o n  o c c u r s  
t h r o u g h  t h i s  p o s i t i o n ,  t h e n  t l ie  r e l a t i v e  mogul t iidee o f  th e  
a c t i v e  l e n d s  due t o  c —CJ .and G-H n’t s o r t  t i o n  may w e l l  
a l t e r e d .  v i t h  a c o n s e o u e n t  a l t e r a t i o n  i n  the  naiyni tude  o f  tiio 
r o t a t o r y  p o v w ,  though  t h e  r o t a t o r y  d i s p e r s i o n  w i l l  p r o l o l l y  
rem a in  t h e  name i n  -the v i o i l l o  end n e a r  u l t r a - v i o l e t  r e g i o n s .
I t  eeernsfthat i t  stay i s  n e c e s s a r y  . t o  m&lco a com ple te  a n a l y s i s  
o f  t h e  r o t a t o r y  d i v v e r e l o r ,  i n  th e  r e g i o n s  o f  t r a n s p a r e n c y  
end a d s o r p t i o n ,  o f ' a  m i t c t a n c e  i n  which  the  ?nrin o o n t r l l  u t l o m  
t o  th e  r o t a t o r y  power a r e  due t o  l a n d s  i n  the  n e a r  u l t r a - v i o l e t ,  
X ofo re  a s a t i s f a c t o r y  e s t i m a t e  o f  t h e  e f f e c t  o f  r e f r a c t i v e  
i n d e x  con l e  made. I n  such  a e s s e  the  r e 3.atl.ve e f f e c t  o f  
t h e  i i r t e l e m i n a i l s  a c t i v e  sT /acrf r t icn  l a n d s  i n  t h e  Schumann 
r e g i o n  r o n l d  l e  nu.cn r e d u c e d .
Bui s t a n c e s  vlxic.h shot- t r u e  s im p le  r o t a t o r y  d i s p e r s i o n  u s u a l l y  
have a l l  t h e i r  o p t i c a l l y  a c t i v e  at-sort; t. i o n  land? ' s i t u a t e d !  
i n  th e  hcimttaim r e g i o n  and t h u s  r o t  s tg n a r a l l e  i n  t h e  Druda 
e q u a t i o n .  da  h e r  l e e n  p o i n t e d  o u t  e a r l i e r  ( s e e  p age  21 ) ,  
nfc-sorl t i o n  Th-jide I n  t h i s  r e g i o n  c o r r e s p o n d  to  t i g h t l y  t o u r d  
e l e c t r o n s ,  so t h a t  i t  would Te expected .  t h a t  th e  i n f l u e n c e  o f  
s o l v e n t s  on t h e  r o t a t i o n  c o n s t a n t s  of. such  o p t i c a l l y  a c t i v e  
a* s o r t - t i  on l a n d s  would I n  s m a l l ,  and would t en d  t o  i n f l u x e s  
t h e  v a r i o u s  o p n o s in g  te rm s  s i m i l a r l y ,  which  would e x p l a i n  
the  g e n e r a l l y  sm a l l  i n f l u e n c e  o f  s o l v e n t s  on th e  r o t a t o r y  
d i e p ^ r s i o n  o f  etrt --stances r h i c h  show s im p le  r o t a t o r y  d i s p e r s i o n
i n  t h e  v i s i b l e  r e g i o n ;  i t  secnm p r o b a b l e  t h a t  th e  e f f e c t  o f  
s o l v e n t s  on th e  r o t a t o r y  d i  rye  red  on o f  rax eh  isub s t a n c e s  would 
he more marked  i f  t h e  o b s e r v a t i o n s  were e x t e n d e d  i n t o  th e  
u l t r o - v i o l e t  reg io n *
I n  c o n t r a c t  t o  t h i e »  m b s t a n c e s  which  show complex d i r g e  r e i o n  
have more t h e n  one a n i s o t r o p i c  a t s o r t t i o n  l e n d  » end  tne  
e l e c t r o n s  c o r r e s p o n d i n g  t o  th e  l a n d  o f  l o n g e r  w a v e le n g th  a r e  
more l o o s e l y  toxmd,  and no rmoli more l i v e l y  to  l a  i n f l u e n c e d  
I t  evolvent am th an  th o s e  c o r r e s p o n d i n g  t o  l a n d s  i n  th e  
f-ehwmam r e g i o n ,  Tims t h e  r e l a t i v e  magnitude- o f  the  p a r t i a l  
r ^ t a ' t i e n s  o f  t h e  d i f f e r e n t  l a n d s  i s  ve ry  s u s c e p t i b l e  t o  
s o l v e n t  a c t i o n ,  w i t h  th e  r e m i t  t h a t  th e  r o t a t o r y  d i e s e r a ! o n  
i s  m a rk e d ly  i n f l u e n c e d  i n  a s i m i l a r  manner*
A1IATYBX3 OF dQPAprvaj m  p m ;  St OH
An a n a ly s is  o f  the form o f  r o ta to r y  dl spar s i  on curvea i n  
terras ot* the  Brude e ^ u a t io n ,  shows th a t  i t s  shape do eiolo 
i n  a d e f in i t e  way on tin3 r e l a t i v e  magnitude o f  the d i f f e r e n t  
cons t an te  o f  t id e  equation*
A nalysis  and eomp&rieon o f  the curves ob ta ined  from eq u a tio n s? -
£cO tst Kj  4 Ko d \pO -f
> h V t  X1- -X\. V - - 7 V
chows t h a t  t l n i e  a r e  f o u r  types o f  couuduy d i iv e r n d o n  to
l-e e o H P i f e r e d ,  so f n r  a s  a tw o- te rm  e o l a t i o n  i n  o o n c o m e f .
(a) Both to m s  o f  the sunie Biyn (1) f e m e  of op p o site  s ig n
(x)  (S) Sj/t>MW ^  r.i/ ( » - K )
(S) <  p / £ \ ' 4 ^  (-4)
(a) (X) The v a lu es  oT tcined f o r  a oorrareoiv hlhf oi .u t a r n  
t?Vhetion l i e  Tetveen \  y Xv# t . o  l^JyA S curvn  i s  
r t f n i g h t  fo r  the  long rave le n g th s ,  Xut mhc-vm a s l i g h t  
curve f i r e  t  awards the X1* a x is  as ine elSQrXticm le n d s  
ore approached* This * ** o f  d im - r s io n  i s
c l a s s i f i e d  as  rtcomplex 1 1 n o m a l t‘ c r  ‘Tpsen?\osir-r:.l^*«
(h )  ( 2 ) S i m i l a r  to  ( 1 ) T u t  th e  c u r v a t u r e  o f  t i n  p l o t  o f  
X/&A i n c r e a s e d  end x ,  i s  f a r t h e r  d lo p la re d
though  V«C*o< A ,
(
( * )  (S) I n  t d i i o  c o s e  * A < U  .and t h e  curve , tu rn  o f  t h e  p l o t  i s  
u r n  « I l y  m o r e  pronounced ' t h a n  i n  ( 1 ) a n d  ( 2 ) .  T h i s  
h  - o f  d i n  mud.  on i s  r c  ratal  up to t v  a c t i r e  hand* 
i d '  cu rve  of/fc/X^is convex towax-de th e  X n n i s .  Tails 
ty pe  i a  o f t e n  c a l l e d  -iaX oua d i e  on r s io n *
(1) (4) The c u r v a t u r e  o f  tern /X 'palot i s  convex t-r r
t h e *  taxis a n d T h e  curve  a l s o  shows a w t
and t h e n  i n  e re  a a os  t o  i ^ h d t y ,  r e t u r n s  from r r o t n u t y  
and *^0 f o r  sm a l l  wave 1 a ... «■. M b  c o r r e s p o n d s  t o  th e  
i n f l e x i o n ,  maximum one x sr i 1 o f  s i g n  o f  t h e  p l o t  o f  
cL/}\  y u i e h  a r e  t h e  c h o re e  t e r n  ^ e a  o f  a n o m i o i f  
di ane m i  on*
A g e n e r a l  i l e a  o f  the  n a t u r e  o f  t h e  c o n s t a n t s  I n v o l v e d  eon 
th u s  he o b t a i n e d ,  i n  some e s s e s ,  by  -an i n s p e c t i o n  o f  t h e  
r o t a t o r y  d i s p e r s i o n  c a r v e ,  t u t  i n  g e n e r a l  I t  i e  n o c o cao rp  
t o  c a l c u l a t e  a  T/ruAe a q u a t i o n  i n  o r d e r  t o  r e v e a l  t h e  n a t u r e  
t h e  d i s p e r s i o n ,  s i n c e  th e  o b s e r v e d  c o m p le x i ty  i s  w a & l l y  small#
Use o f  th e  P ipm ersI  on H a t i o  i n  A n a l y r i c  o f  l o t o t o r y  h i s u e r a ! c m
The r a t i o  o f  t i n  s p e c i f i c  r o t a t o r y  pewer o f  a m b e h m e e ,  t o r
t h e  m ercu ry  v i o l e t  l i n n  a t  4155 A . ,  t o  t h a t  f o r  t h e  g ro a n  l i r e
a t  5461 A#» m s  l  e a n  u s e d  a s  a  d i a g n o s t i c  t e s t  o f  th e  n a t u r e
o f  th e  r o t a t o r y  d i s p e r s i o n  i n  t h e  v i s i b l e  r e g i o n  and  i s  c a l l e d
the*fd i s p o n s i o n  ra t icd '#  P i  cleard and Kenyai i i ^ )  have  s h o r n  t h a t
the? d i s p e r s i o n  r a t i o s  o f  th e  se co n d a ry  a l i p h a t i c  a l c o h o l s  have
a f a i r l y  c o n s t a n t  v a l u e  a t  1 . 6 5 ,  which  c o r r e s p o n d s  to  a one
t e r m  e q u a t i o n  w i t h  X « 1500 a # The d i s p e r s i o n  r a t i o  m ust  b e
u s e d  w i t h  c a r e ,  s i n c e  i t  m sy .be  t h a t  th e  two p o i n t s  l i e  on a
c u rv e  s u c h  t h a t  the? s l o p e  l a  tween them would i n d i c a t e  s im p le
d i s p e r s i o n ,  w h i l s t  a  f u l l  i n v e s t i g a t i o n  m ig h t  r e v e a l  b o t h
complex and  anomalous d i s p e r s i o n *  I f , h o w e v e r ,  th e  diaper?:;.i o n
r a t i o  i s  be low  1*61 ,  th e  d i s p e r s i o n  I s  l i l t e l y  t o  be  complex ,
s i n c e  t h f e  would r e q u i r e  an  a b s o r b t i o n  b a n d  below l l o o  A, an
u m ie u a l  f i g u r e  f o r  a c t i v e  a b s o r b t i o n  bands# I f  th e  d i s p e r s i o n
r a t i o  i s  be low 1 . 5? , t h e  d i s p e r s i o n  i® c e r t a i n l y  complex arid.
anom alous ,  e ln e e  t h i s  f i g u r e  c o r r e s p o n d s  t o  an  abso rb  t i o n
\
l e n d  a t  z®ro w a v e le n g th .
The d i s p e r s i o n  r a t i o  may t h e r e f o r e  b e  u s e d  a s  a d ie  g n o s t i c  
t e s t ,  p r o v i d e d  due c a u t i o n  i e  e x e r c i s e d 5-
(1)  i f  ^w$r l .  5?  t h e  d i s p e r s i o n  i s  d e f i n i t e l y  complex and
rnomnlcnr*
1* CI­ 0 p o s s i b l y  complex pxid anomalous
( 2 ) SC 1 .6 5 end  r e m a in s  c o n s t a n t  i n  d i f f e r e n t  s o l v e n t s  
t h e n  the  d i s p e r s i o n  . i s  a#airnpXes*.
( s ) C .1 .7 0 i n d i c a t e s  an  sb e o rb t lc r*  l a n d  i n  th e
p h o t o g r a p h i c  u l t r a - v i o l e t  r e g i o n ,  i f  trie 
v a l u e  o f  i e  c o n e t e n t  i n  d i f f e r e n t  s o l v e n t s #
I f  th e  d i s o s r s i o n  r a t i o  v a r i e s  v l t h
d i f f e r e n t  s o l v e n t s  th e  d i s p e r s i o n  i e  p r e t a i l ; / '
complex t u t  norm al  o r  ~ur. s i -anom alous*
Anomalous d i s p e r s i o n  u s u & l ly  r e s u l t s  i n  a l a r g o  v a r i a t i o n  In.
t h e  d i s p e r s i o n  r a t i o  u n d e r  d i f f e r e n t  c o n d i t i o n s .  The c j i i e f
a d v a n ta g e  o f  t h e  d i s p e r s i o n  r a t i o  a s  a  t e s t  i s  t h a t  i t  can  l a
applied IrraneAlately et trie polcriimter*
C h a r a c t e r ! g t i c  P l a g r a n s .
A rm strong  and T a l k - e r ^ ' ^  u s e d  a s l i g h t l y  d i f f e r e n t  g r a p h i c s !  
m ethod o f  a n a l y a l o n g  r o t a t o r y  d i s p e r s i o n s .  The# p l o t t e d  
t h e  r o t a t i o n s  o f  a  s e r i e s  o f  r e l a t e d  compounds, f o r  one 
w a v e le n g th  a s  a b s c i s s a e ,  and t h o s e  f o r  o t h e r  w a v e le n g th s  
a s  o r d i n a t e s *  f u h s t a n c s s  w hich  have r e l a t e d  d i s p e r s i o n s  show 
s t r a i g h t  l i n e s ,  w h i l s t  t h o s e  d i s p e r s i o n s  which a r c  n o t  r e l a t e d  
show marked d iv e rg e n c e s *  The MC h s r a c t e r l e r t i c  1U ©grams/ so 
o b t a i n e d  a r e  o f  f o u r  main t y p e s : -
(1)  T hose  i n  w hich  th e  s t r a i g h t  l i n e s  o f  th e  d iag ram  i n t e r s e c t  
on t h e  l i n e  o t  z e r o  r o t a t i o n ,  o u t s i d e  t h e  diagram* This  
ty p e  r e  cult,  a from sub s t a n c e s  h e v in g  th e  saras d i s p e r s i v e  
p o r e r  and tlse same r ign*
( 2 ) The s t r a i g h t  l i n e s  i n t e r s e c t ,  b u t  n o t  a t  s e r a  r o t a t i o n ,  w?v 
n o t  n e c e s s a r i l y  a l l  a t  one p o in t*  T his ty p e  o f  f i n e r  on 
c o r r e s p o n d s  t o  complex b u t  n o t  anomalous d l s p e r e ;
(3)  The l i n e s  i n t e r s e c t  a t  zero  r o t a t i o n  b u t  i n s i d e  th e  
d iag ram .  T h in  type  c o r r e s p o n d s  to  s u b s t a n c e s  o f  s i m i l a r  
d i a p e r s i v o  power b u t  o f  o p p o s i t e  s ig n * '
(4)  The l i n e s  I n t e r s e c t  i n s i d e  the  r  m i n t  n o t  on t h e  l i n e  
. o f  z e r o  r o t a t i o n *  The c o lo u r  r  n may To 1*0 versed* 
T h is  ty p e  co rrespond : '  t o  complex and anomalous dd a v e rs io n *
Thin  type  o f  d iagram  may a l s o  Te u s e d  to  eownsre  t h e  r o t a t o r y
d i s p e r s i o n s  o f  d i f f e r e n t  s o l u t i o n s  o f  t h e  same subs tan ce*
P a t t e r s o n ( ^ )  m o d i f i e d  the  A rm strong  and ^ s l k e r  d iag ram  so a s  
t o  make i t  more s e n s i t i v e ,  Ty p l o t t i n g  th e  d i f f e r e n c e s  o f  t h e  
r o t a t i o n s  f rom th o s e  o f  a s t a n d a r d  w a v e le n g th ,  thus I n c r e a s i n g  
th e  s c a l e  o f  the  diagram* Whan t h e  d i s p e r s i o n  i s  anomalous 
t h e  l in e n  f o r  th e  d i f f e r e n t  w a v e le n g th s  do n o t  converge  t o  a 
p o i n t  on  the h o r i Eontal ax is*
These methods o f  a n a l y s i s  a r e  r o  euT -s t i tu ts  f o r  th e  p r a c t i c a l
o b s e r v a t i o n  o f  the  com ple te  r o t a t o r y  d i s p e r s i o n .  I t  ha a Teen
shown(14)  t h a t  the  i n f r a - r e d  r e g i o n  y i e l d s  l i t t l e  i n f o r m a t i o n
a© t o  th« n a t u r e  o f  t h e  r o t a t o r y  d i s p e r s i o n ,  .and p r a c t i c a l
d i f f i c u l t i e s  p r e v e n t  t h e  mn-zt'uvonent o f  T o th  th e  a .Tso rb t Ion
th a  r o t a t o r y  power I n  the  Schumann r e g i o n  ( i . e .  b e lo w  200-J
The outline g iv e n  above r e f e r s  o n ly  t o  th e  r o t a t o r y  d i s p e r s i o n
t r a n s p a r e n c y
i n  th e  r e g i o n  o f  &Y&m?k%£sK (m easurem ent8 i n  th e  r e g i o n  
o f  a b e o r b t i c n  have Teen  d i s c u s  r e d  Ty Lowry ( * ^ ) )  Thun e t  t h e  
p r e s e n t  t i m e ,  to  p r o v i d e  a p r o p e r  b a s i s  f o r  th e  d i s c u s s i o n  
o f  r o t a t o r y  d i s p e r s i o n  i t  i s  n e c e s s a r y  t o  m easure  t h e  
P o t a t o r y  power from c .6 7 0 0  dotr.  t o  t h e  n e a r e s t  a b s o rb  t ier*
b an d  i n  t m  u l t r a v i o l e t  r e g i o n .  Moans o f  m o l in g  tin: 
m easurem ents  i n  the  v i s i b l e  r e g i o n  ore  s im p le  and r i & e l y  
a v a i l a b l e *  A p p a ra tu s  f o r  m easu rem en ts  i n  th e  u l t r a - v i o l e t  
r e g i o n ,  on t h e  o t h e r  h a n d ,  i e  r a r e  and  i s  t e d i o u s  t o  use*
I n  th e  p ro  s e n t  i n v e s t i g a t i o n ,  how ever ,  t h o u g h  t h e  k i i i u w e s  
o t  f r o f e r a o r  H.CI.W. h o r r i r h  P.K. S* , i t  h a s  b een  p o s s i b l e  to  
iTifihe a l im i t e d ,  u s e ' o f  the l a t e  P r o f e s s o r  Lcemy’ s  a p r r r r t u r , 
t h e  r e s u l t ©  o f  t h i s  vo iic ,  t o g e t h e r  r i t h  a s h o r t  d a r e r i p  t i e r ,  
o f  t h e  m ethods  employed a r e  d e s c r i b e d  i n  l a t e r  s e c t i o n s * o f  
t h i s  t h e s i s *
,0
r a t io n  o f  ( - )  aiycld*? 7lnny2 p t h r r  0lio~07U on,., q 0 ph
d t —r-n -T jn --:,r-._inai| nii.«i ^
^Seniorygpi ienoxy-lc .o .propyl  a l c o h o l  i s  r s e f l i l y  p r e p a r e d  l-,y
th** r e a c t i o n  "between e - ^ l m o l e c u l a r  p r o p o r t i o n s  o r  p h en o l  an.''.'.
e p i c h lo r d v 'd r i n » w i t h  sodiui.i h y d ro x id e  s o l u t i o n  as? a c a t o l y s t
(Toyd A K a r le  J . 1 9 1 0 ,  178b) .
OIU Oi'U.GVPh
! *0 . . .  : * 
oh + t io .rh  — S O — o’ioh
I *
0H„01 0IfACX-O
K p i c h l o r h y d r i n  p  clilory# phsnoxy~i  nop ropy 1
a l c o h o l
"lion a m ix tu re ,o f  a cu im olecu ler  prop or t l  one o t  f t  chlor^^faenoxy 
-ieopr© pyl a lcoho l end p h th e l ie  an h y d rid e , tmo allowed to 
a tend f o r  a f o r tn ig h t  i n  the p resence o f  a s l i g h t  excess of  
p y r id in e ,  ol polilorj3phorioxy^lPopTo^jl  hydy open phtui.lr5 te i s  
formed in  good y ie ld .
The a d d i t i o n  o f  d ry  t r u c i n e  t o  an equ im olecu l& r  p r o p o r t i o n  o f  
d lp c h lo r^v h o n o x p  hy d ro g en  p h t h a l a t e  d i s s o l v e d  i n  h o t  e t h y l  
a c e t a t e  s o l u t i o n ,  y i e l d s  a t r u e i n e  s a l t  , Tin  eh s lo w ly  
c r y e t a l X i s e a .  A f t e r  s e v en  r e  c r y  e t a l 11s a 1 1ons t h i n  s a l t  y i e l d s  
t h e  T r u e ! n o  r a l t  o f  th e  {«) h y d ro fe n  p h t X . l i c  e a t e r ,  mmVX Xy 
o p t i c a l l y  p u r e ,  s i n c e  f u r t h e r  r e e r y s t a l l i e a t i o n  o f  the  
b r u c i n e  s a l t  p r o d u c e s  no f u r t h e r  i n c r e a s e  i n  the  r o t a t o r y  
power o f  th e  ip; f r o g  on p h t h a l i c  e s t e r .
The ( - )  hydrogen  p h t i i o l i e  e s t e r  i s  d e f i n e d  no t h a t  which  a 
Ir.gvo r o t a t i o n  o f  p l a n e  p o l a r i s e d  l i g h t  , when i t  i s  d i r  s o lv e d  
i n  d i o t h ;  1 e t h e r .
The p  c h i  or p  p h e n o l - i  so p ropyl  hydrogen p h t h a ln te » v,hen 
h e a t e d  i n  a cu rre n t. o f  s team  i n  t h e  p r e s e n c e  o f  1 2 *11-1 
p o t a s s i u m  h y d ro x id e  s o l u t i o n ,  y i e l d s  th e  ( - )  g lyc id*  p';i e r y l  
e th e r *
I t  i s  c o n c lu d e d  t h a t  t h i s  e t h e r  i s  o p t i c a l l y  p u re  since;-*
(a )  D i f f e r e n t  -specimens o f  the  ( - )  hydrogen p h t h s l i c  e s t e r  
y i e l d  the ( - )  g ly c id e  phenyl e th e r  o f  i d e n t i c a l  r o ta to r y  
power on h y d r o ly s i s .
(1 )  The co n v e rs io n  o f  t h e  su pposed ly  o p t i c a l l y  pure ( - )  g l y e i f  
phenyl e t h e r  in t o  {- )p  c lx ior^ ph en oxy-ir .opronyl  
a lc o h o l ,  and re co n v e rs io n  o f  t h i s  I n t o  i t s  hydrogen p h t h a l i  
e s t e r , y i e l d s  the ( - )  hydrogen p la th o lic  e s t e r  p o s s e s s in g  
i ts? o r i g i n a l  r o t a t o r y  power# w i t h i n  th e  l i m i t s  o f  
e x p e r i m e n t a l  e r r o r *
The O p tic a l  P o ta to ry  Th-spersion o f  Q lyclds Phenyl f t h e v
A I n the  Homogeneous s t a t e
The r o t a t o r y  d i s p e r s i o n  o f  ( - )  g l y c i n e  p h e n y l  e t h e r  i n  th e  
v i s i b l e  sp e c t r u m ,  p l o t t e d  e s  2J P ( ] / X ' i s  n e a r l y  a s t r a i g h t  l i n e ,  
and  th e  d i s p e r s i o n  r a t i o  1b 1,63* The d i s p e r s i o n  may 
t h e r e f o r e  c o r r e s p o n d  t o  a one te rm  Prune e q u a t i o n * -
f < l  •  ( 1 6 )
Oorm ideration o f  such  on equa tion  , an-1 o f  the form o f  the  
curve o f  «c/X s u g g e s t s  th a t  the  d io p ^ ra ion nay n ot he so 
s im ple  ae a t  f i r s t  a p p ears , s in c e  *-
(1 ) The va lu e  o f  \ Do b ta in ed  ( 1 6 ) ,  varh.ee betw een 930 A and 
1340 A a cco rd in g  to  the p o in t s  s e l e c t e d  fo r  th e  
e v a lu a t io n  o f  the equation*
(2) The v a lu e s  o f  \ c l n  t h i s  range arc r a th er  low,
(3 )  Ksatnlnation, o f  th e  r o ta to r y  d i s p e r s io n  o f  the su b stan ce  
i n  s o l u t i o n  shows i t  to  he complex*
(4) The s p e c i f i c  r o ta to r y  power o f  the ( - }  g lycid©  p h e n y l  e th e r  
i s  la r g e r  than th a t  u s u a l ly  a s s o c ia t e d  w ith  bands i n
th e  Schumann r e g io n ,  and p a r t i c u l a r l y  i t  would be  
e x p e c t e d 'th a t  i f  o p t i c a l l y  a c t i v e  la n d s  occur a t  1100 A. 
t h e i r  dissymmetry f a c t o r  would be low.
In  b o th  the v i s i b l e  end the u l t r a - v i o l e t  r eg io n  (6706 A- 3160 A) 
I t  i s  p o s s i b l e ,  by a s u i t a b le  s e l e c t i o n  o f  p o i n t s ,  to  o b ta in  a 
s t r a i g h t  l i n e  f o r  the p l o t  l&z /R-  fo r  the whole range ex ce p t  the
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t h r e e  p o i n t s  o f  s h o r t e s t  w a v e le n g th .  T h i s  s u g g e s t s  s im p le  
d i s p e r s i o n ,  and  f a r t h e r  the  f i r s t  t h r e e  v a l u e s  o b t a i n e d  f o r  
K*, (Tat I** 1 1 ) ,  a r e  i n  f a i r  a g reem en t .
I s £ i * J J L
W ave leng ths  u s e d  i n  t h e  w a v e le n g th  o f  C a l c u l a t e d
C a l c u l a t i o n  o f  e o u s t i o n  (16) C r i t i c a l l y  a c t i v e  l o n e  \ Q
6? DC A 4358 Al ' ' ' 1157 A. '
5461 & 3262 A. 1160 A.
4359 & o292 A. 1118 A.
6706 A 5461 A. ' • 1040 A.
5481 A 4358 A. 953 -A*
4358 A 3603 A. 986 A.
5603 A 3592 A. 1339 A.
I f , h o w e v e r ,  e q u a t i o n s  a r e  c a l c u l a t e d  f o r  p o i n t s  c l o s e r  t o g e t h e r
on th e  w a v e le n g th  s c a l e ,  th e  v a l u e s  o f  d e c r e a s e  t o  & minimum,
a not t h e n  r i s e  a g a i n ,  c o r r e s p o n d i n g  t o  a p o i n t  o f  i n f l e x i o n
on t h e  cu rv e  o f  £<f/A *
The d i s p e r s i o n  c u rv e  c o r r e s p o n d s  t h e r e f o r e  t o  complex 
d i s p e r s i o n  end a two te rm  e q u a t i o n
cm »  5!  - % d 7 )
X- — Xt X?- -  A5
A tw o - te rm  e q u a t i o n  o f  th is -  ty pe  was r e q u i r e d  t o  e x p r e s s  t e a
/ A
r o t a t o r y  d i s p e r s i o n  o f  t e t r a h y d r o ~ f u r f u r y !  a l c o h o l '  #
A i r s ,  T c l f e ,  I r v i n  end Kenyon fo un d  t h a t ,  even  i n  t h i s  c a s e ,  
where the  p l o t  o fG ^ 'A  showed v e r y  c l v i o u s  anomalous d i s p i r a l o n ,  
t h e  c a l c u l a t i o n .  o f t . b e  t w o - t e r n  P rude  e q u a t i o n  p r e s e n t e d  
otumxfloral  l a  d i f f i c u l t y ;  i t  was n e c e s s a r y  t o  u sa  a  t e r n - f i g u r e  
c a l c u l a t i n g  machine  t o  a c h ie v e  a r e s u l t .  T h e r e f o r e  t h e r e  
seemed l i t t l e  hope o f  e v a l u a t i n g  s u c h  a n  e q u a t i o n  f o r  
p l y c i a e  p h e n y l  e t ’n e r ,  i n  T h ic h  t h e  d i a p e r  si ot; i s  o n ly
A llpe tX y  r t o r t l c r d  ; I n  Cf-Ol* l o m - d  th e  v'slu*;- ooo'O i n  tf..o 
c t  foulo'Clcni worn e h o m v  from t  enoch as I  cu rv e  too .0/1 n t i n  
e /n o  r i  m o r ta l  ^ o i n t o ,  o f a c t o r  afvm~l r  otor ref. i n  ton re t .x l t . ,  
rt> Uoof I t s  f  o d d . / f i r /  of. o j o / i / f i : * ; U  ?a* to o  loot U. to  o f  y,o 
enuutlnvi  i h o /  t h e  o l  sn o o t  I m cu rve  f l o o r ,  hav ing  
i m p n s n i l l e ,  i t  was s t f n t t p f o d  from two nppe id  m en ta l  c h e r ^ -  t i  n r n  
r:n.'I two An r x } o r  l i k e l y  c u .n o ro t io a  to/ooo.  a  n n r in o  o f  e /us t . io r -s  
m e  e rodes  f of i n  tod. t  m / ro ro  f o r  f u f f e / o n t  o a m s  o f  r r r r -1 1* 
0';- t : i e p l l y  m o tive  otmooyuioo t r r o o ,  m o  t h e r e  v h i e n  reon-  •t: e f e m  
o f  f i t t i n g  t o r e  e o n t i f r r e t  5r* c i t a t o r  m fo 's i t .  A:o exoouoe/fiyo: 
o f  Pponh 1.2 w i l l  nnoo taint £ t i n  l i x e l /  f o o t  one o f  xon 
i T e / e / t l o n  t e n o r  a t  e* hh-if A. ir- oof:!..oxliy o o f i v o ,  a.r;;f t e x t  
snofi'ver f o n d ,  i n  t h e  f i fo r- r t fx  reg ; io : /? .'-::>!• oil,:.;/ o t  ?o o o f  I d m  A. 
i n  el. ecs no f i v e .  d ;o  v o l u o o ,  o ldai .neo  from too  o./a-"t.ion e l i l ah  
g i v m  trio l o e t  f i t ,  ve t / /  from th o r n  OArmmx.mrts.lXe on :xmxo ro-o 
1 y  fa the r -  lo « o  toon  true e n s m lm jv w a l  e r r o r ,  The t o -.’c m  ii.o,d 
cu rv e  0000 m l  f o i l  o f f  m a r  trio >f s o r e  t i e r  Treei .quite  to  I f  
rocoulo. .fttnoipto: m m  x / h /  t o  e m  w h e th e r  or  oxerm-*'*c?-:f 
would r e m i t  from th e  y e '-1 o f  a t.br^«-t*ry?s m i ' a t i o n *  f 0:01/ 0 , 
o r  Lowry do*’ / o i n t e r !  out# th e  e x / x r i x . e n t e l  n c cu ro eo  dron  t i / f  
n r u o l l y  w a r r a n t  the  u rn  o f  m/ee Tfm: t r o  f t m r ,  T h r e m t m x  
m /m felons hrve  # hc-mv^r# 1m m  u r m ,  r  o t  o i l : /  Ty L /m rm  m-': 
ko therev *'A*' ■ to  r  2 - f t rm io5 0 t a n s  # x h i  0 1 d l y  c e H im
7-0 :'M a t  I M f  /A,  l i f t  A , s m d  1. .*;>:;/ /** 111- too  c a m  o f  f i d
h ~ } r r i r e im  r n r - r / I  m t x r  i f  oAhot I t  tex . t  too o f  fit" rzr/ io  
o f  th e  r x p e r l r n x t a l i y  f e t e . tx i ln e l  s h e a r f f i o n  cu rve  a?v*
00 hi o t l l y  ec tiv* - . t u t  f-tc h, xt-i. f i c a t i o n  o f  fo r  u / ^  o f  a
■r -• -t
th r ee -ter m  e q u a t i o n  I l e a  i n  the f a c t  t h a t  I t  u s e s  a  f u r t h e r  
exp er im en ta l p o in t  ( s e e  appendix)
The c a l c u l a t io n s  o f  the  t h r e e - t e r n  e q u a t io n s  vena 
th e r e fo r e  made, u s in g  the tv-o ot served  a b s o r p t io n  le n d  b o f  
g ly c id e  phenyl e th e r  a t  8770 A. end 2050 A. about 50 A* 
b e in g  added i n  each  case  to  a l lo w  fo r  the f a c t  th a t  I m d c , 
determ ined by measurements o f  r o ta to r y  d iap ered on ,are  
u s u a l ly  n e a r e r  to the v i s i b l e  r e g io n  by t e a t  amount t a r n  
the e x p e r im e n ta l ly  determined, bands. The t h ir d  bend .
u sed  tbb  th a t  found by A ir s ,  b a l f e ,  Irw in  and Kenyon(^*0 i n  
t e t r o l i y d r o - l m r f u r y l  a lc o h o l  i . e .  a t  1300 A. The e q u a t i o n s  
r e s u l t i n g  from there  c a l c u l a t io n s  show some improvement 
i n  the magnutu&e end d i s t r i b u t i o n  o f  the d i f f e r e n c e s  from 
th e  ex p er im en ta l v a lu e s ,  over a two term e q u a tio n .
The e v a lu a t io n  o f  a th r ee -ter m  e q u a t io n  from the exp erim en ta l  
d i s p e r s io n  curve a lo n e ,  would in v o lv e  the d e ter m in a t io n  o f  
the r o o t s  o f  cu b ic  e q u a t io n s ,  fo r  which an exact s o l u t i o n  i s  
n o t  p o s s i b l e ,  bo that no such o p e r a t io n  was attempted. I t  
is difficult, for the same r e a so n , to de to m in e  trie p o in t s  
o f  i n f l e x i o n  e t c .  o f  a th ro e-term  equation.
The c a lc u la t e d  Thru do e q u a t io n s  in d i  c a te  th a t  th ere  I s  
probably  a t  l e a  at one o p t i c a l l y  a c t i v e  ah s or)a t i  or*/s t  c .  2500 A . ,  
and anoth er  i n  the Schumann r e g io n ,  p o s s i b l y  a t  about 1Z00 A*.
Though, at first sight, It racy sawn xmliholy thet induced
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try  ^houlf iP too >n*r;;;,ov-o riif ;*  voion t o ' ’o ffoe t
o f  f i o  - a ^ / - x!'<:'> grout- or' t H'" or  nc r t  t .ron no-•*et.run> o f  i.o-r 
fon\i;o7i- floor if? eotio lo-r^-% i t  >touXA o noonr ooo^iTr Ire t o o t  
Aito.yraof try vriulf tuxo 1 ": t  vw  m i  i to f ,
fho al^-'orv'tion ^'r^-efront o f  t f -  oooyDUt-r* in  co t-no  noluiioAs 
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(1 )  . 1 o h i .f t  of' fo^- ocorrol fn o ion 'ou f  V - r; o t  oACU -1 to  o f f  A ■•«
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t i f f  0* ,  trio i m p a r i t y  ry o n i ru rn :  kt/xto;;-'inmroly or ton  on ;,B
7 ho o / i i f t  o f  Ziom^ ' tvo ) r-r.-ffe4 to w ard  i:i- 1 on ,oo r a t ^ l^ n A t t io
i s  n lnono  i f  no l o c a l  $ vfdot .  in- i n  c o n t r o l  ■'. o tier* to t;v-
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o feo ryo  tj, o.i, o f  f o.f r n ' " “ t f i r t  coxr juyotio i i .  o f  A y  p’.i.-■o oooaoa 
];.y cm1i io ::-o a ronca l o n g e r  r o i f t  i n  r i-:- a .  f o n a .  A oooro
r o t i  o f f  cfcory v oy o f  oonni  ^ r in i ;  too  n tn o r n  oi -yi rg^-corcio no./
I n  ;,o nonro-ro i f  ” 1  l a  r oonnonl o r  o r /orocutn  ct in .r*  yAo-AGo 
l it  pfnGoonuenoL/ e o n r o ^ r i ^ t o , an too ^ f f A e t  o ro fn ^^ n  o - g  1 e 
■r^oora^A an A.ue to  ton ouln-tg t ior ion  o f  go** 0 / 0  nog'-at o f  ton
> V ^oofc.rt/1 groir-  f-y tue  —f■I/ -  r j i :. ;o o m s 'foo f o l i c o ' t o t  I’fyu.roo 
ar-o tAOto-i. from a t t l  ]n» o f  ro oof. to -fLn-or f ./ l o n r 4-.f
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de fe r  to.; f  t o r  r e  ; * . r n o  t  o no o n to  f o r  t
e o r l  :lo t r y  o f  jh e r .o l  oral t Jdn j lo -*  oo t o o t  8 r r -ooer
I t  c«m Ibe e w i*  x*ro!j fiia th a t  Car n u b s tifcu tion o f
tho  bonrofOu i n  h r r' r rn tdy l  ^rc*.rp nj; r jdooXe Ty ton  a--ndldo 
r i i i J  g r  n a t l y  m o o l f ln a  th o  ahrorntioi"* o f  tho 3• u c l e a t ,
t h e  i n t a n a l t y  o f  t h e  0 5 0 0  A.  o t ' a o r p  t i  o n  t n r f  h ^ I n g  i n e i o o s a o n  
o in f o ld #  tlneiroi tho  wAVAl^vgtn X ^  m m d  :rr j : o n y r l : ^  f f n  
<KOort.nni* fhor a t  fnoonn. ^jaoal:.lo th a t  ton 41 ^y'-iinetry of 
:f,e o p o x i^ -  r i n t  g i l l  dry-'5 a v i c i n a l  a c t i o n  o r  th e  r o a n  t r y  
o f  id^ a "hooFot-.lox- l a n f o  i n  t h e  f o n a n r o  m e l n j - .  :;0.rtio:;o!« 
:;"a lo iOf' hoa pn j ln tod  n o t  t h a t  ton  JlOo 0* l o r f  i n  l-ooz vno 
T ^ - p T ^ e ^ n t e  n l r o r r  t i o n  31 f o r i  in jdraf  try sjorio try® are* o o u l d  n o t  
% ?x-5 j l a o r  i f  vl lr^Oviono f i d  n o t  o e o n r  to  t r o j  tha  t 
nyionix-yj i t  o j  t d o r  o ioro  i  • tor. I tUo fu rO o o r  dor. t r o y t i o n  o f  
•id a eynmo tny , ( f « r n a « i - : o r  1 j  the  :i increase  i n  i n t o n o i  ty  o f  
td . l r  Vrrd? Ty t i n  n o t i o n  on i t  o f  a o iaoyoootod  o c jy ro o y o o p ^  * 
o n /  n n o ta o  tfr* l a n d  o n f i n a l l y  a c t i v e ,
' ■ r r . r t f  iaeefosl-.rn o f  tonne  r o f u l i n  i n  -V f e r r e t  t o  jn;;n  64 f 
‘■otoro i t  j.r eonai h r t  ’ in  i n l a t i o r  to  o i i o t  eff-aotr..
Jotrood.ooii {• on s h i f t  e r? too; i a  n e t  n o o o i r l
f  I v  T o l n t i b n  in
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to o !o eroonj xvnf frooi o7 ff  2 >0 foC-C': A In  fo u r  Co-n nolY^nOu*
C:n o oo o u r f  o f  t f o  u n o r t  tlon* ovsi l rXlo-  I n  fon t  too
olAnnR’n t i n n o  i n  i m  n t t r f i ^ v l n t n t  r-uficot loot t o  v?  r*n t r :e feuC  
t o  000 o o lu o n t*  01® t o o l  -^tooon ' f to  ^roo-or.t cotuiiouiou. i t  
U u n o f o r *  00201,0 o o o f t r io t  t o  r^n'oXt?: o f to ln n , ;  i n  too;? v^olilu;? 
t o o i f’A*
folT^ffo nof to oioyl oo-i Into; tnpoo clt-r roo no for 0 0  loot r 
onf^ot or. tn:o uotntoou -o'-or ai.f -tooooion. of {-^fl.ooif-o 
T-ontol o t f o n  Jr.
nauniturfo Q o n z l o z i t y  of 
or£*3. - ' t o o  t o r /  b o . Z j ^ r t i o i i
( 1 ) t o n  uof.a?" nnioeoi-o- frof*v^f-t luooot
i f f  '-t'O tUOOO O'O UfOT-A004nfO:U200 J >*
( 3 ) O t h ^ o  ron lv -o  t o  n n ^ o t  o f o o o o  J t o n n o u n U o t o
*►
(4} A t t o r n  1,00 t t  Ot^OlfOet
(Tin flooror- or-*- oivon. in 'totloo f l l  0 , ?*JtI, 0 0 0 -:?" Co) o 0 3 )
A. -lot of OO^o' ..-A ;.'•- 2 tin f i r z ' - ovz i - r i  0200  0 oitnor utot too 
0nte.1f.n2 rc*tro''®pv fo-e-r 2 0  roiufi,,/ z T c o o n i  i z m l  t o  ton 
ft o-oor':loo T-otlo* If in TX fCA etil t  t o  or coil e run pucnacnl
r. ■ t 02 x f ) c 0 r to to %O n To eu
It no- “t rro2 r: (eo’o 0000  ^ If) t.fot Inn effect, of solv o r - t o  on 
"0.0 rtt-Ovoro ocneo" of the (*■*)y t y o i ^ z i  pinu/ 1  ottune mint l &
a s c r i b e d  t o  v a r i a t i o n  i n  the  t e rm  [3 o f  e q u a t io n  ( 1 4 ) ,
I t  1 b t h e r e f o r e  p ro p o s e d  to  oonei d o r  th e  v a r i o u s  f a c t  o re  r h i c h  
may a f f e c t  t h i s  t e r ra ,  e a c h  i n  t u r n ,  w h i l s t  r e a l i s i n g  t h a t  
more t h e n  one may t e  o p e r a t i v e  i n  any g i v e n  ease#
7 ha e f f e c t  o f  s o l v e n t s  on th e  q u a n t i t y  / ?  f i . e .  on th e  
d i s p e r s i o n  t e r n s ,  may he  due to
( 1 ) P i r e c t  a c t i o n  o f  th e  e l e c t r o s t a t i c ' f i e l d , f r a  t o  t h e  
s o l v e n t , on t h e  a c t i v e  m olecu le#
(2)  The d i l u t i n g  e f f e c t  o f  th e  s o l v e n t .
( 3 ) The s o l v e n t  a c t i n g  a s  a chrom ophore#
(4)  A l t e r a t i o n  i n  t h e  p o s i t i o n  o f  t h e  el s o r p t i o n  h a n d s  o f  
t h e  a c t i v e  m o le c u le .
(5)  Compound f o r m a t i o n  b e tw ee n  s o l u t e  and s o l v e n t .
( 6 ) A l t e r a t i o n  o f  th e  f reedom  o f  r o t a t i o n  s t o u t  s i n g l e  t o n n e  
i n  t h e  a c t i v e  m o le c u le .
cU
(1)  A l t e r a t i o n  I n  t h e  F i e l d  dun to  th e  I n t r o d u c t i o n  o f
a S o l v e n t
K.Cr.Kule and. h i s  c o -w o r k e r s  have a c c u m u la te d  a v a s t  amount o f  
d a t a  c o n c e r n in g  t h e  i n f l u e n c e  o f  d i p o l e  moment o f  th e  s o l v e n t  
021 th e  r o t a t o r y  power o f  th e  s o l u t e .  U n f o r t u n a t e l y  much o f  
t h i s  work  woo concerned, w i t h  o n ly  one w a v e le n g th ,  t h e i r  more  
r e c e n t  o T s a r v s t l c n s  , a l o n e ,  I c i n g  o f  v a lu e  i n  t h e  s t u d y  o f  
r o t a t o r y  d i s p e r s i o n ,  hula- oh s e r v e d  a regular*  d e c r e a s e  i n  
t h e  r o t a t o r y  power o f  t h e  s o l u t e  w i t h  i n c r e a s i n g  p o l a r i t y  
o f  th e  s o l v e n t , i n  th e  m a j o r i t y  o f  c a s e s  examined.
I t  h a s  t e e n  t h a t  the  cone?times l a r g e  i n f l u e n c e
o f  s o l v e n t s  on t h e  r o t a t o r y  power o f  r i g i d  m o l e c u l e s ,  may l a
due t o  t h e  a c t i o n  o f  th e  f i e l d ,  due to  th e  s o l v e n t ,  on th e
chromophore o f  th e  a c t i v e  m o le c u le .  f u r t h e r ,  t h e  e f f e c t  o f
su c h  v i c i r i a l  a c t i o n s  w i l l  t e  g r e a t e s t  when t h e  r e s u l t a n t
d i p o l e  o f  t h e  m o le c u le  does  n o t  l i e  a lo n g  th e  a x es  o f  th e
( 7° )i m p o r t a n t  ch rom ophor lc  g r o u p s .  yye tyev ' '  h a s  shown t h a t  
d i p o l a r  a s s o c i a t i o n  w i l l  cause  a r e d u c t i o n  I n  t h e  i n t e r n a l  
f i e l d  o f  t h e  a c t i v e  m o l e c u l e ,  and ’d l l  g e n e r a l l y  t e n d  t o  
r e d u c e  t h e  r o t a t o r y  power- o f  th e  m o le c u le  i n  t h i s  way.
The r o t a t o r y  d i s p e r s i o n  o f  th e  ( - )  g l y c i d e  p h eny l  e t h e r  
i s  n o t  i n  a c c o rd a n c e  w i t h  t h e  shove scheme. Though i t s  
s o l u t i o n s  i n  most  s o l v e n t s  o f  low d i p o l e  moment, have a 
h i g h e r  r o t a t o r y  power* t h e n  th o s e  in. moot s o l v e n t s  w i t h  a 
h i g h  d i p o l e  moment, th e r e  a r e  two imr-ort&xit e x c e p t i o n s
52
1.4*~61o3Csn and The f ig u re s  g iven Jsere have le a n
tafcen from ‘M i e s  ¥11 & ¥111.
T a i l s  IV
S o lv e n t  - K X
20. 63
7*1 em ers io n h ip o le
th an e
gomont 
0. o f
Ace ^ 19 .7 4 1 .4 1 o * *7
Ilf m  n in e 2?. 27 1 .6 1 0 .11
n~ *r  ^ y l  c h lo r id e 1 4 .2 7 X. U- 1 .9 4
T9 4  y l  e t h e r 10. 1? l . o  .. 1. 24
1 .4 .  - 'loxnh 9 .9 5 1 . oc U.45
M arlon s n lp h id a 00. 07 1 .7  J 0 .06
Bengeno ■?y* l a 1 .6 6 0.
The 2&CjC of- r e l a t i o n  t>*twa*n the r o ta to ry  p o w r  find the 
th** di/ncde moment o f  th e  s o l v e n t  i n ,  no O o n l t ,  due t o  the
f e e t  t h a t  th e  epox ide  and tenj&ene r i n g  chi-omapiioreB a m  
s e p a r a t e l y  a f f e c t e d  t y  t h r  f i e l d  o f  the . s o lv e n t .  Them  
i s  a l s o  no a p p a re n t  r e l a t i o n  be tw een  th e  d i s p e r s i o n  r a t i o  
and the  d ip o lo  moment o f  th e  s o lv e n t .
ft s u g g e s t i o n  t h a t  th e  d ie  o l e  moment m y  n o t  h e  t  he only 
f a c t o r  d e te r m in in g  th e  e l e c t r o s t a t i c  e f f e c t s  o f  s o l v e n t s  
h a s  b e en  made t y  n a v i e s  » mho rh o ro  t h a t  the  e f  fe  c t l v e n c s s  
o f  th e  d i p o l e  o f  t m  s o l v e n t  may he n d u c - i .  tp/ "s fce r te  
p r o t e c t i o n * .  ffomev^r, even i f  t h e  d i p o l e  moment?, o f  toe  
s o lv e n t s  » g iv en  alrove, vena corrected  for th e * s te r .lc  
p r o t e c t i o n *  i t  vquX& s t i l l  I n  i n m o r a i l l e  t o  e x p l a i n  to e  
l a r g e  e f f e c t  o f  Aloxan compared to  t h a t  o f  i f  t r o n e  trio.no * 
i n  te rm s  o f  t h e  e l e c t r i c  f i e l d  doe to  th e  s o l v e n t .
{ 2 )  "* '  r i l  » M ’,*■ " r  -  c t  - r  t h e  •
I f  t h e  molecule**? o f  a liooio-mnooue no^ 'Storeo m r e  to  a n i s t  i n
t m  s o l v ^ n t  would t c  to  clumpe t h e  r o t a t o r y  di .©ooroion,i>ora 
t f m t  of* a. d imer* in tc j  t m t  o f  t h e  s i m s l ^  mononor* The o f  r o o t  
s o l v e n t s  would i n c r e a s e  i n  tho  o r d e r  o f  I n a r e s s i r e  p o l a r i t y  »
th e  e f f e c t  o f  a s o l u t i o n  on any one m o le c u le  o f  s o l u t e  io  f.u 3
t o  (a) o th e r  molecule© o f  t 'te  some roe cues, $ael (1 ) too so o f  
tlm ^ o lw n t ;  the advantage o f  t m  term *MiXuent!* in  th e ra fo re  
o t v i  ann*
mould g i v e  b d i m e r , ( V T I I ) , i n  r h . t c !' t h e r e  i n  r o  eora.ro o f  
fem nis t r f  i t  t h e  d im er  c o n e i e t a  o f  t wo m o le c u l a r  o f  tie- 
some c o i i f i g u r o t i o n ,  s i m i l a r l y  r c f a e e t l a n  o f  02m aoiecnole i n  
a  a l o n e  o f  svrar.otjry rro l t ie^?-  t h e  a f r n r  eon ih  a  mention, ao 
t  Ir: t. & d im er  , mmhucnh f roacm e i so m e r  a l o n e ,  mu a t  r i s e  
l a  ole % I'd. b el. etr ~ ^ v* r *" ■ * ~ ■*’ ^ 4 *
t h a t  tin* r a l v ^ n t  r u V - s t i r u i r c  i t s e l f  f o r  t h e  e n r t r e r  i n  t i n
m  aoBooia.te<t s t a t e ,  ouch n r  u d im er, then the  m nhnnc/ ef
i n  a c c o rd  n l t h  the  vi*W«j 02'  Kulo
the term 'Militant** i n  p la ce  o f  %m more u su a l  " so lv en t* ;  airu*
Trite m o l e c u l a r  u m o c l  a l i e n  t h r o u f h
)
i r . n . ’
ir .  trie iiitcv-ionl f l o l
o f  the  a c t iv e  m olecu le , w ith  o eonseruen t em ng- i n  the  
t o  t o  t e r g  r iover .
TM o m e e h a n l m  io  one o f  th e  moot l i u e l v g  i t  i s  t h e r f o r e  
proeoeaol to  t i o a t  i t  i n  more d e t a i l  i n  c o n j u n c t i o n  v . l tn  
o t h e r  11 h e lp  s f f e e t r  a t  a l e t  o r  o tog e  ( m e  pipre 6 l (  }.
(5 )  oolyar.it h o t te r :  o r  a Ohfipm/iphpr*
I f  th e  s o l v e n t  f o r o n  a eorrpounf e l  t h  the  so l u t e  i t  nag a c t  
s? e. c l i ror iophore• h h i d . term . o f  meaoi-arLen c a n n o t , u o o e v e r ,  
m t i p f o c t c r i X p  o n p l e i n  t h e  r o t a t o r y  f i c m  r p i o n  o f  e o l n t l o n o  
o f  glgci>"o plienp'l  e t h e r  s i n c e  i t  (ieneuhe on eompoamd f o r t u t 14on 
f o t r e o n  e o lu t s .  end n o l v c r t ,  vhuoh t o  n o t  i n  a c c o rd  e l  t o  the 
cl'gci-vec! e f f e c t  o f  t e r m  r a t u r e  on e the  r e a l  so lu t io n s ;  o f  t i n  a 
nut e tenon*
( i f  ^ im iloceene t o f  e n t i e o l lp  A c tim  hieaorntion Horh: Tp
p o lv^n t ,  A c t io n
I n  th e  de t e r  n i n e  t i  on o f  u l t r e - ' V i o l ^ t  o T e e r p t i o n  f -pee t re  i t  i a  
u e u n l  t o  erne l o g  non-no  ana" f?olvor.f,n,r-uc?i or- n - h e z o n c ,  go o r  to  
r d r d m ls e  r o l u t e - s o l v e n t  i n t m o . c l i o n ,  e h i e h a i r p  h a m  on 
"■v'Teelrl i -  e f f e c t  on t h e  rl  :• m- Mon ap 'm h u e  , p a r t i c u l a r ' l l  
o f  a - - l o r  m o le c u le ,  Ohio e f f e c t .  , i i o w / o r , Sr  mainl / /  
c o n f in e d  to a l t e r a t i o n  I n  ter- ‘Afire  £ t r a e i u r e ‘' o f  t> — 
o f r a r e  t i e r  l a  nf.ru
bueli e f f m l r :  - c o l d  n o t  h e m  an  r .p p r e e ia T la  i n f l u e n c e  cn  t h e
r o t a t o r y  t e r o - r e l o n  u n l e s s  I t  « re c o n t r o l l e r !  l y  to o  t o t e a  
c l o s e  to-fct te^r » on/I o n ly  one $ f  t ’r o  r ^ o o  '!ioo, /C 'o!#  The 
cl e a r v t e  s n o m l i o r  In. t.te o o t o t o r y  'II s y o r n i o n  o r  th e  {-} 
a l y e t  t e  r -he ry l  e t . t e v' r-i*.*t-1; f e a r e r o r e  t  o hue t o  cone o t h e r  canoe,
(£)  Corona i t e  5y --I or? Ctetiiic ^ t e  HoXvent
I t  r&s a t  f i r s t  t h o u g h t  t h a t  coripound f o m a t l a n ,  Tteeeev; 
t t e  s o l u t e  arte t t e  s o l v e r t *  si; r  h t  e e t e t e n  t t e  p rono im eed  
e f f e c t  o f  c e r t a i n  r o l v - r t e  00. t o ,? r o t a t o r y  d i s p e r s i o n  o f  the  
(-*) r j y c i d e  p h e n y l  o t t e r *  I f  c&vpovtnd fa:nn.ation l o t v e e r ,  
th e  ep o x id e  r i t e ” a.nd t h e  s o l v e n t ,  o r  l o t r o ^ n  th e  o te ' t e n  o f  
t h e  o t e p o l l c  o t t e r  group r r .: t t e  s o l v e n t *  r a r e  th e  c o i f / ,  
t h a n  i t  vrdr$~it l e  e x p e c t e d  t h a t  sonic s i ■ hi I s  r  e f f e c t  ’eou lh  l a 
ol served,  i r  t h e  r o t a t o r y  di  s r e r s i c n  o f  an  op t i  c o l l y  a c t i v e  
p h e n o l i c  e t . t e r *  v t e n  . f i r s o l v e 3 i n  an i n a c t i v e  erpateute o r  
a t  ten-*
( - ) s o c . T u t y l  n t e n y l  o t t e r  ana  t e n r f o r n  p r e p a r e f , o n e  i t s  
r o t a t o r y  djfaesr  ei  on eaxaterarl i n  t h e  homo ye no cu & c t e t e ,  
i n  s o l u t i o n  I n  d i e t h y l  e t t e r ,  t n f  i n  s o l u t i o n  I n  d l - a r o  yl"n--; 
o f  ids*  The o l s e r v e d  veril t e h o n r  i n  th e  d i s ^ r s l  on x r a t i o  v a ra  
v e r y  B e a l l  * coaiy a r t e ,  r i t h  trio a a c l  s e r v e d  i n  t t e  ( t e p ly c t e t e  
p h e n y l  c "teaa, I t e r f  1 .7 4  i n  t t e  lurace'c noouu a t a t o *  ate.
1 .7 1  I n  e t h e r  p .t S  d i - p r o p y l e r ^  e r i f e .  t e a r  a u p p e tee  f a t  
t t e  r t e n a l i c  e t h e r  g v our I s  n o t  t h e  p r i m a r y  e s u r e  o f  t t e  
rnoraaXote di  r o a r s  i o n  o f  t t e  {-} a ly e i tee  phsr iy l  e t h e r  I h  
s o l u t i o n  I n  e t t e r ^ s l  a o l v pi-i.aa
fa r th e r  evidence 1 c c^:£pin.?d from the study c f  the 
e f f e c t  ol* t e m p e ra tu re  on s o l u t i o n s  o f  t h e  (~ } £ ly c id y  p}vryrl 
e th e r*  l , f  tno  m o le c u le ?  r e r ^  to  s s n o c i a i e  tm pr tU or  t o  form 
a modsr&tsly s t a t i c  compound i t  v.oulf ]:e cxr'^ctee tno  ^ on 
r a i s i n g  th e  t e m o ^ rp t i r  e * t h i s  ooiuoonnf v-onlf t en d  t o  
d l s o o o i o t e  T.:xt.;i a f i n a l  r e t u r n  t o  the  a im ple  a to to* I f ,  
t h e r e f o r e ,  to o  comp l e x  a d d i t i o n  compound t a t  ueen  s o l u t e  anil 
s o l v e n t  were t o  e r J d l . i t  complex e o t e t a n y  d i s p e r s i o n *  end. 
thm 8 i  male  mil" s t a n c e  s im p le  ro  to  t o r y  d i s p e r s i o n *  t h a n  i t  
^g>p.ld he e p p o e to e  t h a t ,  on rr.iclir.wg t i e  'tooy p ro  f a r o  f t o -  
P o t a t o r y  n l t p s r f ' i o n  o f  t h e  s o l u t i o n  von Id poor  from t )v v 
c o t r r p l e x  towards s i m p l i c i t y *
Howto r* a s o lu t io n  o f  the ( - ) K lyelfo  phoryl 
e th e r  i n  n - l u t y l  e t i n r , B t  room tem p era tu re , shoee complex 
a i rp o ro io n  , end on vs riming to  100u0 the d is p e rs io n  
le co n es  more* r a th e r  than lo s s  , complex s ince  t ho curve o f  
p a r s e s  from a simple curve a t  room tem p e ra tu re , to one 
r i i ic h  sliop-R a maximum a t  41""0 , and f i n a l l y  to  one shoving 
a r e v e r s a l  o f  s i  on s i  t l°0 *  I t  may tile r e f e r  a l a  concluded * 
d e s r i t o  the  l im i te d  reg io n  o f  tlte roeetrum examined, th a t  
on r o ie in g  tiro te n -e ro tu x ^  ti'xa a i©persion moves f u r t h e r  
amry from th a t  shorn l y  th e  homagexiooue substance ,
i t  mould t h e r e f o r e  or p e e r  t i o t  d i r e c t  o arnn omvl. f e m e  hi oh 
l e t r e o n  s o l u t e  aivi r o l v ^ r . t * f o u r  n o t  p r o v i d e  an  e r y l o n g t l c n  
o f  t h e  c h a rg e  i n  th e  r o t a t o r y  d i  resorption o f  th e  ( - / g i f c l d c  
r h e r y l  o t h e r  ^Trmi d i s s o l v e d  in. e t h e r e a l  solv-.u'itr,  f u r t h e r
i t  in & ''r^ ?<nor>C:T gamtaction that erriroivnh fome ticn i t  
t im id ly  not directly responsible for the al tort tier of 
the v o fefttory fxeoeeeion of too horoopeneono (-) ylycifo pVovl 
e t V r  when d.l r solved i r  o th e r  so lv e n ts .
(6 ) W r le t io n  of fetation ©l-mit Single T o nV
1 ? nierio Mu-tronoe ir r-oeeilXe at out a single lend lot Vo 
oo!oeuj.rt then o new arymnetrio con tv* may 1 -•-.• introemeeA.
This restriction reef not To complete to effect the or ileal 
net i ¥ i ty o f  a v. ut s L c n or.
If th-re ore two positions A & B in * men © group ir
pro food non tly f DUFiy f rita respect to rotation at. out a Binolc
lord, then toe nativity of the gut stance r i l l  he given t y *-
XL js U p ®*A A ^  S i . £  0 - V
Vie re iy ?! iiy are the fractions of the total mraber of
p o l o c u l ^ e  v-hlc'-i i n  p o r i t l v n a  A A T 
r e s p e c t iv e ly .
J S L ^ f o r -  t h e  r c t l T i t i e o  duo t o  thec-e oofv i t iono  
i n  o / i l i t i c n  e a c h  o f  th e  to  not
v hero JSl^  »r the rotivity o pawning free rotation
S i ' l : "-.he iT iC reoon t ,  o f  r o t i v i  t y  d u  :* t o  p o s i t i o n  A 
"Aire V at.;, a l l  pcoVU. ww e re  e v i l l y  ro o t  ■'1-do # t i n  Vwe.w
onncwl o u t ,  w;d r o  e o n t r i h u t t e n  to  t h e  ro to t :  ory 
r of An molecule •£*r.evos# If they-e rre pro.f l>r rvl 
p :w i  t h e r e  •;! on v a p-ir;-;le t o r h # t.V.n ' tor rv t . 'Lvl ty  v-.il l  To 
in . f lp 'n n e e d  1 y t h o s e  r e e l  t i o n e , and T p t h e  e r t w n t  t o  v h l c h  
t b ^ y  ere hold*
%  '©ill coriBict of too ports;-
Cinee  r e r t r i e t c  6 ■ r o t e  t i c m  e l e e r ;  s h o r n  t o  o c c u r ,  e r c n  i n  
etdmna fct room. tenioor? ' tur ,e , i t  i s  p r o t u l t l e  t h a t  t h e  p m ^  
t e r n  I s  o l  s e r v e d  e x c e p t  i r  m o le c u le  a o r  t h e  ty p e
OrfFrCll , i r  r h i e h  t h e  v a r i o u s  a toms a t t a c h e d  t o  th e  c o n t r o l  
atom , a r e  c i r c u l a r l y  sym-?-t r i  c a l  n l o u t  the  1 ovA a x l e .  
O o r m t f e r i r y  t h e  r o t a t i o n  o f  a n o n - c i r c n l & r l y  symm* t r  i c o l  
group  a t  o u t  a l o u t  v s r t i  c a t  t o  t h e  p a p e r  (IX) i t  c an  ! e  ee-ut
*"-x I ,*'«o<jU..
t h a t  liciw  o f  t h e  p o s i t i o n s  o f  t h e  e n e rg y  t r o u g h s  i s  e  
e q u i v a l e n t  t o  any o t h e r * s i n c e  t h e s e  p o s i t i o n s  r i l l  depend 
on t h e  r e l a t i v e  naoT i i tude ,  p o l a r i s e !  i l i t i e s  e tc*  o f  the  
e r e  urn* The no p i t  f a d e  o f  trm r e s t r i c t e d  r o t s - t i  on bo p ro d u ce d  
v i l l  depend on th e  p r o T s V i l i t y  o f  e a c h  s t a t e ,  end  v i l l  
g e n e r a l l y  1 e ' . 11 ,  H i t  i t  i s  no u i f j>*rcr , t  i n  k i n d  from 
th e  r e s t r i c t e d  r o t a t i o n  e k i e h  e n u re s  op"'-ice. 1 a e t i v i t y  i n  trie 
61p h e n y l  s e r i e s *
The e f  ; > c t  o f  t h i  e ty p e  o f  r e s t r i c t e d .  r o t a t i o n  on  the  
p r e p e r t i . e e  o f  an  o p t i c a l l y  a c t i v ^  ml:;-stance r i l l  he
(1) t h e r e  one p o s i t i o n  i e  p n - d o n i n a n t l y  p r e f e r r e d  f o r  e a c h  
o p t i c a l  i s  o n e r ,  a n o r  e le m e n t  o f  ol sryuma t r y  v i l l  he 
p r o d u c e d , v i t h  a c c r r a s p o rd i  ng c o r v t r l lu  t i o n  t o  t i n  
o p t i c a l  r o t a t o r y  p o s e r  o f  t h e  r u l s t a n c e *
(2)  r 'hen t r o  e q u i v a l e n t  p o s i t i o n s ,  on o p p o s i t e  s i d e s  o f  tlie  
l o / i h  a r c  e q u a l l y  h e l l  th e  r e  s u i t  m i l l  he  to  p ro d u ce  
d i e s  te re o ie o m n  re*
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The e f f e c t  o f  r e s t r i c t e d  r o t a t i o n  would, l e  expected to  decree bo
w ith  in c re a s in g  tem p era tu re , end s i m i l a r l y  a decrease  might
fce expec ted .on  e o l a t i o n  in  p o l a r  solvents . ,  s ince  those
a sooc lo te  s ' l t h  p o la r  p o r t s  o f  the m olecu le , tend ing  to
n e u t r a l i s e  the p a r t i a l  charge$ o f  the  d ip o le ,  and tints making
f r e e  r o t a t i o n  e a s i e r ,  where the r e s t r i c t i o n  i s  due to
(14)
e l e c t r o s t a t i c  forces* The r e s u l t s  ob ta ined  fo r  the
( - ) g lyc ine  phenyl e t h e r  arc more i n  accord w i th  t h i s  mechanism 
than  w ith  rnp other* I f  i t  l e  assumed t i n t  some kind  o f  
i n t e r a c t i o n  takas  p la c e  between the hydro.e'en atoms i n  the
/ aortho  p o s i t i o n  i n  the benzene n u c leu s ,  and the  -CH -  Cup 
group o f  the  molecule ,  i t  may l e  ehcvn th a t  only one preferred ,  
p o s i t i o n  e x i s t s ,  so t h a t  ano ther  cen tra  o f  dissymmetry i s  
in t ro d u ce d ,  the phenyl group i t s e l f  be ing  a f f e c t e d .
As h as  I pan 3-'0i n t e d  o u t  e a r l i e r *  i t  i s  n o t  n e c e e a u ry  
t h a t  r e s t r i c t i o n  o f  r o t a t i o n  sh o u ld  l e  com ple te  f o r  an  e f f e c t  
to  1: e p ro d uced  on t h e  r o t a t o r y  d i s p e r s i o n , r u t  m ere ly  t i n t  
a t  any r i v e n  i n s t a n t  more m o le c u l e s  a r c  to  l e  found i n  one 
• n o e i t i o n ,  v i t a  r e s p e c t  to  r o t a t i o n  p l e a t  a n i p p l e  l e n d ,  tovoi 
i n  m y  o t h e r  p o s i t i o n ,  though  th e  rangni.tudo o f  t h e  odToct  
i n  t h i s  c a se  would s u g g e s t  t h a t  th e  predom inance  o f  one 
p o s i t i o n  i s  l a r g e  .
Hydrogen le n d in g  p rov ides  the most rwagy a;g; 1 ana t  i oii 
o f  th -  p o s tu l a t e d  a f f i n i t y  le tw een  the  h yd ro g en  atomr; o f  the 
l .eiisano n u c l e u s  and ton  — >11 go crap * The p o a a 1111 i  t  i  e  rs 
o f  s-uoh Ton- 'ing havo ls<>" revlftvrv? l y  ES f o l i o t r s s -
s,;iifc.rogen te n d in g '  o f  the  type- CH-0 and CH-K i n  no r e  ole th e  t  
i t  i n  m a n i f e s t e d  o n ly  u n d e r  t h e  i n f l u e n c e  o f  a c t i v a t i n g  a to  ms, 
o r  g ro u p s  t e n d i n g  t o  p rom ote  t h e  i o n i s a t i o n  o f  too  hydrogen  
a tom ,  a s  i n  c h lo r o f o r m ,  h ydrogen  c y a n id e  and  p h e n y l  a c e t y l e n e .  
Kven u n d e r  t h e s e  e au d i t io n ®  i t  a p p e a r s  n o t  t o  have Peon  
d e t e c t e d  Ty m o l e c u l a r  v a i g u t  m e th o d s ,  e x c e p t  m r i u p s  i n  
hydrogen  c y a n id e .  Hovever  th e  a p p l i c a t i o n  o f  more s e n s i t i v e  
m ethods  sh o rn  t h e  e x i s t e n c e  o f  i n t e r m o l e c u l a r  l o i r l i n g  o f  a  
r e a k  t y p e ,  and the  p a r t i c i p a t i o n  o f  CH. groups, i n  c h e l a t e  
hy d ro g en  l o n d  f o r m a t i o n  hae  f r e q u e n t l y  Veen p o s t u l a t e d  to  
a c c o u n t  f o r  c e r t a i n ,  a n o m a l i e s  i n  th e  d i ~ s u l s t i t u t e d  d e r i v a t i v e s  
o f  t  e n sen a  and o t h e r  • compounds. F o r  example  the  s u p e r i o r  
v o l a t i l i t y  o f  o - n i t r o t o l u e n e  lies Teen a t t r i b u t e d  to  c h e l a t h  
h y d ro g en  Vending**. The e v id e n c e  from o t h e r  s o u r c e s  
r e f e r r i n g  to  such, a mechanism i s  n o t  s t r o n g ,  t u t  h u l e ^ - C  
h a s  sugoer*ted t h a t  m easurem ents  o f  o p t i c a l  a c t i v i t y  may 1 e 
more s o n e i t i v e  to  t h i s  ty p e  o f  l e n d i n g  -then th e  u s u a l  i m thodss 
o f  d e t e c t i o n *
o~hi  t r o  tolia-mio preB'hnrfXy r e t a i n s  i t s  c h e la  l e  l e n d  f a m e  t i  cm 
■■ap t o  i t s  t o i l i n g  p o i n t ,  h u t  i t  i s  p c c r i l l e  t h a t  a yeah f y a s  
o f  I v d r c g ^ n  1 ond , r u c h  a s  l e  postal,atom; f o r  g l y c i d e  phhv.yl 
c t l i h r ,  sou I d  h e  &i e r u p t e d  so the  te m o ra fc i i r e  o f  the  11 p u d  
i p  r a i s e d *  •
. \r;quesnss hh;:V':3l  ■ i n  t h l  c t h e  r i s  c one c m  i n  l h  r e s t r i c  t i  on o f  
r o t e  t i c n  i n  gdly^t -* - p h e ny l  e th en  f Vyr usaX Ly ' r  lo rd .  foirSiBtxoxi 
fitooly e q u a l l y  t o  a mechrminm s i m i l a r  t o  t h a t  p o s t u l a t e d  to 
a c c o u n t  """for th e  r e a r r a n g e m e n t  c f  p h e n y l  e l l y l  ether-*
( s e e  page 77} 
♦ I n g o l d ,  Ann. Ken. .1986, l o t
0 Th* Kf T* c t  o f o n  t fm R o t a t o r y  .Ptgncrftion o f
( ~ ) f l y c l d o  p h e n y l  F-ther
When the temperature  of  a l i e u  id. i r  r a i s e d  turn molecules 
acqu ire  in c re a se d  freedom o f  r o t a t i o n  c lo u t  s in g le  bonds,
s  d i m i n u t i o n  o f  t h e  f i r s t  o r d e r  c o n t r i b u t i o n s  to  th e  r o t a t o r y  
p o w e r ,a n d  t h u s  i n  a l o w e r i n g  -of t h e  s p e c i f i c  r o t a t o r y  power*. 
I n  a d d i t i o n  flic r o t a t o r y  power w i l l  l e  lo w e re d  s t i l l  f u r t h e r  
a s  a r e s u l t  o f  tii& d e c r e a s e d  d e n s i t y ,  w hich  c a u s e s  l o w e r i n g  
o f  t h e  r e f r a c t i v e  i n d e x  ( s e e  e q u a t i o n  9 ) .  ? M s  p r o v i d e s  
a n o t h e r  a rgum ent  i n  f a v o u r  o f  th e  woe o f  the  r o i i v i h y  , 
gg 1 e i n g  a more fu n d ae ien ta l  q u a n t i t y  town th e  s p e c i f i c  
r o t a t o r y  rower*
Hal s i n g  th e  teniae n a t u r e  s h o u ld  hays  u i c l  leaf; e f f e c t  on 
compounds r i  t li  a r i g i d  s t r u c t u r e , su c h  t h a t  the  r o t a t i o n .  
o f  t h e  g ro u p s  which  a f f e c t  t h e  r o t a t o r y  power i s  p r e v e n t e d ,  
t h a n  i n  th e  o m e  o f  or  an c h a i n  m o l e c u l e s .  He duct. ion i n  th e  
r o t a t o r y  ro w e r  o f  ooch  m o le c u le s  c o n s e q u e n t  upon i n c r e a s e d  
t e m p e r a t u r e 9 v.o u ld  he due to  t h e  r e d u c t i o n  o f  tlr- r e f r a c t i v e  
i n d e x ,  and p o s s i b l y  a l s o  t o  an a l t e r a t i o n  o f  th e  m o l e c u l a r  
f ram ework ,  su c h  a l t e r a t i o n s  would l e  one 11*
‘"/w-re i s  a f u r t h e r  e f f e c t  o f  terra err? t s r o  1 neroafie  to  T-e 
cor. s i  c o r e d ,  namely t h e  p o B s i l i l i t v  t h a t  th e  energy l e v e l  p
Kaupmrnn f a l t e r  and  t y p i n g
n>hi
>h
‘h i
o f  t h e  n o l e e u l e  map l e  P l i e r a h *  t h e s  o s u e l n r  a emmga i n
V -
the  $rFovm<% a i d  -ex c i te d  Atate-n v4;i c h  * m & e tip the. ih e i . , . rp
^  a to* r i d  eh t o  a e t h e r  f o i n  A or -terra y3 #{ f r e  pope I t - ) »
i n  ©puehiDB ( v)* f i l l  a mop o c c u r  ere© i n  io n la t -o h  ©oloeu leo*
>■ -> < \
©b f o r  e o . r . a u r  i n  oho .-Urate v a p o r ©v ’' ' t r u f  is; root 
n e c e g A o r i l r  Aapeii’Aent on i n t e r a c t  i o n  v i t a  o t h e r  o io leeo l re*
Kerp'on e i r  Pio'x>: r h ^ v,!> a-hc^-ed t h a t ,  i n  the  e e r l l n o l  e.e.riep 
♦Oh(Ph^) b r t h c  mroinnra f o e r a - r a  1© r o t a t o r ©  Trve^r•>: 4 \  .' ..a f . . .
p o r  ICXih r i  r e ' i n  t m p o p r t u r ^  vae  PO" t o r  » on© I f "
f o r  the  Mei©-r homoloru--^* f a i h i f i o l n  o f  Una p e n e r a l  f o m u l©  
1UvhCOHj^CH^ ( J/V) a e i n i l s r  r lecrease# A. e n u re  i n
t h u s  pPcn~ifa d e f  th e  r r i p o t l o n  i n  r o t a t o r y  po^m r, t o  X-e
i 7 a )
r x p e o t r o  i n  e Imp.la open e p h r i  t rdeou less*  person. ant.  r i c k s  re” 
?aleo vxvm im d  t h e  e f f e c t  o f  tempo ro to r©  on l~ m a r . tn o l» on- 
showed t h a t  t;xe r o t a t o r y  r o r a r  ro e  n e a r l y  c o n s t a n t  o v e r  o 
ra.ner o f  IGC-'O# P i l l s t  Oofs ana  L o r r p ^ ^ )  c h o r e f  t o r t  the
d i f f e r e n c e  i s t r e e p  t h e  r o t a t o r y  p o v e r  o f  earm hor  » i n  c c l u t i c n
i n  pro lohora .no e t  2h°0 , end i n  th e  r a p  o u r  s t a t s  o t  Xhu°C #
o n l ^  ^on© £3© i n  the  v ^ l o n  o f  • aVForVtlon*
Those r o e u l t e  t h e r e f o r e  r a p p o r t  th e  . c o n c l u s i o n  t h a t  open 
chain, eoripcmrdn eho?- ©rip  a m a i l  deere&ee i n  t h e i r  s o e e l f i a  
ro t a t o r ©  p o e e r e  r l t l s  r i s e  i n  t e m p e ra tu re *  a n t  t h a t  i m f e r  
s i m i l a r  c o n d i t i o n s *  th e  a f f e c t  o f  t a m p e n a tu re  on  c l o s e l  r inp; 
connoiir fn  i e  even, m a i l e r #
Tho homogeneous (-} g l y c i n e  p h e n y l  a t  h e r  rhowr c merked
r e d u c t i o n  i n  r o t a t o r y  p o r e r  and d i r p a r r . l o n  r a t i o  r i r /h
r i s e  i n  t e m p e r a t u r e , no shown
T e l l e  V
T em p era tu re
61
60
98
101
174
1 .6 0  
1. 06
1. 68
1 .5 5  
1 .6 3  
1. 4:2 
1 . 2 4
Til ls  .marked r e d u c t i o n  in' th e  r o t a t o r y  power w i t h  i n c r e a s i n g  
tempo n a tu r e  , tope  th e  r  w i t  h. t h e  acootTud^d.Bg ch a rg e  i n  t h e  
d i s p e r s i o n  r a t i o *  Xenia  w e ig h t  to  t h e  view t h a t  t h e  c an se  
o f  t h e  anomalous  d is p e r s io n  1b n o t t o  be  fo un d  i n  th e  
v i c i n a l  a c t i o n *  o f  t h e  solvent^. b u t  i o  due to  a change i n  
the m o l e c u l a r  s t a t e .  I n  the d i s c u s s io n  o f  s o l v e n t  a c t i o n  
i t  war p o i n t e d  ou t t h a t  r e s t r i c t e d  r o t a t i o n  o f  t m  fd.de c h a i n  
o f  g l y c i d e  p h e n y l  e t h e r  cou ld  p r o v i d e  a f a i r l y  h a i l B i d e t o n y  
e x p l a n a t i o n  o f  t h e  ol: served  r o t a t o r y  d is p e r s io n ;  th ia  
e x p l a n a t i o n  i s  a l s o  v t i l i a  t o n  t h e  e f f e c t  o f  t e m p e r a t u r e ,  
th e  r e m i t s  o f  Garrard and K c n y o n ^ ^  f o r  d-phenyl- bonny 1 
c s r b in o l  a r e  somevahnt a n a l o g o u s : -
t h n s  on r a i s i n g  th e  t e m p e r a t u r e  by  6 f ° 0  the  r o t a t o r y  power 
f o r  h  «5461 A d ropped  t o  SO" o f  i t a  fo rm er  v a l u e .  The d - p h o r y l
P i e p e r r i o n  h a t i  o
C<T^ 6 1 .9 0 1 . 9 4
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h c n s y l  c a r b i r o l  a l s o  b e h av e d  i n  a h i g h l y  anomalous manner 
vften dxacolY^d i n  s o l v e n t s ,  t h e r e  b e i n g  no a p p a r e n t  e a r o n c t i e n  
l - a t r e c n  t h e  p o l a r ! t y  o f  t h e  s o l v e n t  end  th e  r o t a t o r y  p o e e r  
o f  th e  s o l u t e ,  o r  th e  d ie .p e rn !o n  r a t i o #  f e f h y l  b o n a y l  
c n r b i n o l , on th e  o t h e r  hand ,  n liow ti no deaanfa i ice  o f  r o t a t o i y  
p o r e r  on t a m p o n a tu r e ,  o t h e r  t l ian  n i g h t  be  a t t r i b u t e d  t o
— n w C A _
a l t e r a t i o n  i n  r e f r a c t i v e  i n d e x : -  j c < j  » 2 6 .5 5  £ p ^  « 2 S. 26;‘%
i t a  n~alkyX e t h e r s  behaved. s i m i l e  r i p ,  e x c e p t  th e  me t h y l  e t h o r  
wiuch  niioT'Sd a la r& o terme n a t u r e  dependence  i n  i t s  r o t a t o r y  
povmr,  th e  d i s p e r s i o n  r a t i o  b e in g  e l  no s l i g h t l y  a f f e c t e d .
T here  reams t o  be  l i t t l e  r e a s o n  'hiy p h e n y l  b e n z y l  ca rb ine . !  
s h o u l d  shorn a  much £crna ter  t en dency  t o  m o l e c u l a r  a s s o c i a t i o n  
t h a n  m e th y l  l e n n y l  car* i n o l ,  no t h a t  tn e e e  r e s u l t s ,  a l s o ,  
m ig h t  be  i n t e r p r e t e d  on the  b a s i s  o f  r e s t r i c t e d  r o t a t i o n  
c a u s e d  i f  t h e  i n t r o d u c t i o n  o f  a p h e n y l  group#
The r o t a t o r y  d i s p e r s i o n  o f  ( - ) y l y o l d o  p h en y l  o t h e r  , i n  
n - b u t y l  a t l m r  s o l u t i o n ,  cimippes p r o y r e s a i m j l y  w izh  r i r e  i n  
tempo n a t u r e .  At 4X°0 an i n f l e x i o n  ( i n  the cu rve  
o c c u r s  i n  the  v i s i b l e  r e d  r e g i o n  o f  the  spe c t ru m  and a 
maximum i n  the  b l u e  r e g i o n .  At £0°0 b o t h  t h e s e  have d i s a p p e a r e d  
and & r e v o r f . a l  o f  s i g n  o c c u rc  i n  hire g r e e n .  The tem perature  
e f f e c t  i n  t i t l e  s o l u t i o n  i s  I n  the  Bane d i r e c t i o n  a s  i n  tom 
homogeneous s u b s t a n c e ,  V a t  i s  much more, p ro n o u n ce d .  These 
o b s e r v a t i o n s  a r e  i n  accord:  v.atn t h e  v iew t h a t  i n t e r n a l  a s n o o i a t  
- i c n  o c c u r s  i n  hrmiGeenpou& g l y c i d e  e t h e r  a t  room tm u p a r a t 'a re , 
vfixeii i s  r r r t l y -  brmden dean  on raemherp; th e  l e r i e e r o t a r e .
Th& f s l o t i p n  Bpfcneen th e  d o ta to ry  lUcspcrnion, and th e  S t r ic t u r e  
- Of Oiyoic-e Jdienyl K th e r
I n  th e  f o r e g o in g  s e c t i o n s  i f  has  boon shown t h a t  th e  
anom alous r o t a t o r y  d ispe r e l e n  o f  tiro (**)glycido  p h e n y l  
e t h e r  may b e  duo to  e i t h e r  o f  two m ech an ism s;«
(a.) X n tc rm o le c u la r  a s s o c i a t i o n  b e tw ee n  m o le c u le s  o f  th e  
homogeneous compound.
(V=) I n trem o la eu la r  r i n g  fo rm a t io n *
I t  i s  t h e r e f o r e  p r o p o s e d  t o  c o n s i d e r  t h e s e  two mechanism# 
i n  g r e a t e r  d e t a i l .
The e f f e c t  o f  i n c r e a s i n g  th e  tem pers  tur-e o f  t h e  homo gen ecus
m i la ta n o e ,  i s  t o  c au se  i t s  r o t a t o r y  d i s p e r s i o n  t o  s im u la te
t h a t  ehovn b y  i t #  s o l u t i o n s  I n  p o l a r  s o l v e n t s .
(*76 TV ^Coraparleon w i t h  th e  r e s u l t s  o f  o t h e r  w o r k e r s '  "* * rnolar
I t  c e r t a i n  t h a t  t h e  l a r g e  change i n  th e  r o t a t o r y  d i e m e r s i o n ,  
which  i s  p ro d u c e d  b y  i n c r e a s i n g  th e  t s i s p e r f i tu re  o f  t h e  
homogeneous, mX  s t a n c e , I s  due t o  a change  i n  t h e  s t a t e  
o f  the  m o l e c u l e ,  s i n c e  th e  c lm ig ee  i n  t h e  e x t e r n a l  f i e l d  
due t o  th e  r i s e  i n  t e m p e r a tu r e  , would n o t  d i r e c t l y  
a f f e c t  t h a  ch rom cphores  o f  th e  m o le cu le  s u f f i c i e n t l y  
to  a c c o u n t  f o r  tha  m ag n i tu d e  o f  th e  e f f e c t .
S in c e  t h e  &±Bp®v&ion r a t i o  o f  th e  homogeneous s u b s t a n c e ,  
a t  141° 0 ,1 c  1 . 4  2 , th e  r o t a t o r y  . d i s p e r s i o n  a t  t h i s  
t e m p e ra tu re  m u st be  com plex; b u t  s i n c e  i n c r e a s i n g  th e
t e y w e r a t u r e  e n c o u ra g e s  r o t a t i o n  a t e  terete. t o  d i s r u p t
n q s o c t e t i o h  com plexes ,  a t  a h i g h  t e m p e r a t u r e  the  eorr-onud i s  
i n  a s i m p l e r  m o l e c u l a r  s t a t e  t h a n  a t  room t e m p e r a t u r e  ,  
i . e .  t h e  s im p le  m o le cu le  o r  g l y c i d a  p h e n y l  e t h e r  h e r  o 
more complax r o t a t o r y  . d i e p a r e i o n  t h a n  th e  complex m o le c u l e ;  
i n  which the  i n c r e a s e d  d i s sy m m e t ry , c o n se q u e n t  upon  'ton 
r e s t r i c t i o n  o f  the  f reedom  o f  r o t a t i o n ,  p ro d u c e s  a p s r t i o l  
r o t a t i o n  w hich  lar-galp  n u l l i f i e s  one o f  th e  t a m o  o f  tn-;
Prude  a q u a t i o n  o f  t m  s im p le  m o le c u le .
I t  may l a  sh o rn  ( s e e  a p p e n d ix )  t h a t ,  teilXo the  r o t a t o r y  
d i s p e r s i o n  o f  t t e  homogeneous? p ly  c i t e  p h e n y l  a t m r  m y  
1 a r e p r a o e n t e l  l y  a t w o - t o m  c rude  e q u a t i o n ,  ( a  . t h r e e - t e r m  
e q u a t i o n  g i v e s  o n ly  a a l i g h t  im p ro v e m e n t ) , a t h r e e - t o r n  
e q u a t i o n  i s  r e q u i r e d  t o  r e p r e s e n t  t t e  r o t a t o r y  d i s p e r s i o n  
o f  i t s  e th e re?a l  s o l u t i o n  (when t h i s  i s  c a l c u l a t e d ,  p a r t l y  
from th e  w a v e le n g th s  o f  a b s o r p t i o n  l a n d s ) .
OoniBorison o f  t t e  c o n s t a n t s , o b t a i n e d  t y  t h i s  method f o r  t t e
l e s t  t h r o e - t e r m  e q u a t io n s *  o f  (a)  t t e  homoge neons  ru t  s t a n c e *
and (1)  i t s  e o l a t i o n  I n  d i e t h y l  e t h e r  ( l o t h  l a s e d  on t t e  sane
at s o r p t i o n  t e n d s ) , shows t h a t  i n  th e  e t t e r e a l  s o l u t i o n  t i n
c o n t r i b u t i o n  o f  t h e  riSO#STOO & 130d A* l a n d s  i s  i n c r e a s e d
by  f a c t o r  30, At ,  and 2 r e s p e c t i v e l y ,  above t t e  v a l u e s
* (s.) fcsQ. s  -  1, ;p>4, 1-74 + 4 .0 4 7 ,9 2 4  -  te  dtetete 'J
Vteu. uddfote >vtlo. 072900 -teteOu
(b)  fi<U « -  4 0 .1 2 2 ,9 3 6  4-50 . 9 0 1 , 3 37 - 1 4 .4 8 2 ,1 0 0
O’. L*?V*00-'ii- ""*5^0. U7p0v/U OX€teOU
p e r t a i n i n g  t o  th e  hoxftogonooue m a t e r i a l ,  T h u s ,  i n  e t h a r e n l  
s o l u t i o n ,  t h e  d i f f e r e n c e  l e t w e e n  t h e  r o t a t i o n  c o n s t a n t s  o f  
the  two land© i n  t 'm  2 t0 0  a r e g i o n ( w h i o h  a r e  Deposit 'S i n  s i g n ) , 
■becomes -of t h e  csesie o r f s' r  as  th e  r o t a t i o n  c o n s t a n t  o f  tin? 
l a n d  i n  t2v» S claims nn r e g i o n ,  and  o o r o r i t e  i n  s i g n  t o  i t #
The o l  s e r v e d  r o t e  l i o n  i s ,  t h u s , n u c h  r e d u c e d  , ant.  th s  anomaly 
Incom es more nnrhoa. thar* i n  th e  honegnrnoan  m a t e r i a l s  I n  t h e  
hceoogeneoue n iG ta r lc l  t h i s  h i f i h r e n c o  l o ' t - n e n  Mp** an-1 
i r  o f  t h e  o r d e r  o f  one t e n t h  o f  '‘p ,f the  r o t a t i o n  cone-tens 
o f  th e  1 and I d  th e  Schumann reg ion#
Thus th e  most  s i g n i f i c a n t  a f f e c t  o f  th e  s o l u t i o n  i n  o t h e r  
i s  t o  i n e r o a o c  cons 1 d e r a t 1 y  t h e  f i r s t  o r d e r  c o n t r i b u t i o n  o f  
the  T.-sn^ne m e  lexis*
A s i m i l a r  a a i i a ln s lo n  mag l e  drawn f rom  t m  p o s i t i o n  o f  th e  
laaxl rrtum and r e v e r e s !  o f  s i g n  ( i n  the  c u rv e  n n r r n  h  s
s c M t i o n  o f  th e  ( - ) g X y c id e  p h e n y l  o t h e r  i n  n - t u t y l  e th e r #
T here  p o i n t s  a r e  r o l e  tad. t o  t i n ’ c o n s t a n t s  of  a tw o - te rm  
o g u a t i o n  I p  t h e  f o l l o w i n g  ^ x p r c s s i c n B x'
K-i A a re  the corsearon-liieg r o t a t i o n  cons tents#X c-
F i th s r  o f  t h e s e  r e l a t i o n s  e n s i l e  th e  r a t i o  o f  t o  he
c a l c u l a t e d ,  i f  the  w a v e le n g th s  o f  t h e  s c r o t i o n  l a n e s  a r e  
aaeuraad# The maximum ( w i t h V  a  SjCejQA <1 X a«1300) y i e l d s
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*1 gn ' y i e l d s  Ti/I-Cg 7 5 ,  f o r  th e  e o lu ' t l  on a t  lGd°C* T-otn.
t h e r e  m r u l x e  o re  s l i g h t l y  JpLghor t h e n  th e  v a l u e  o f  Q .64 
■for-the s o l u t i o n  I n  d i e t h y l  a t  ? ier( ol-t a Inod t y  r e d u c i n g  t a p  
thr#a-*term e n u o t i o n  t o  a t*?o-t e rn  on v.i th '  ^  a s  e lo v e )*
I n  t h e  g tov o  d i s c u s s i o n  i t  l ias t e e n  assumed t h a t  t h e  p o s i t i o n  
o f  Idle o p t i c a l l y  a c t i o n  nl  s o r p t i o n  tnrALa i s  u n a f f e c t e d  t y  
t h e  s o l u t i o n  i n  s o l v e n t s ,  s i n c e  t i n  d ia -o laeem snt  o f  t h e  l u n d s  
i n  n o t  l i k e l y  to  l e  l a r g o  enough t o  a l t e r  the  orler* o f  
m ag n i tu de  o f  th e  v a r i o u s  t e r n s  o f  the  Ihusla e y i a t i o n *
An e x p e r i m e n t a l  d e t e n n . n o t i o n  o f  the  e f f e c t  o f  e the re??!  
s o l v e n t s  on. t h e  a t  e o r p t i o n  sp e c t ru m  o f  pXyeido phenyl. e t h e r  
iStliOT^evcr, a m i  t ed  u i t i i  i n t e r e s t *
An %m ro te - tony  f i r m e r  Pi on o:f p h e n o l i c  e t h e r s  seems t o  hope
t e e n  only  <mr*eor;i ! y ’ exam inedi  i t  e a r  c o n s i d e r e d  AesIraTXa
t o  p r e p a r e  & spec im en  o f  a c t i v e  e e c . o c t y l  p h e n y l  e t h e r  f o r
t h e  o t n w v a t i o n  o f  i t s  r o t a t o r y  d i s p e r s i o n  i n  t h e  u l t r a - v i o l s t
r e g i o n  o f  the- epee t ru n *  A l th o u g h  » i n  t h e  r e g i o n  examine:! ,
Aonn to  3-500 A# i r e  p l o t  o f  Jgb/HXn'* t h i s  c u t s t a n c e  i s  a  B t x m g h t
l i n e ,  i t  I s  p r o ! f i l s  t h a t  the  d i r p e r e l o n  i s  r e a l l y  cova;;4e;t
s i n c e  th e  A le p u re lo n  cone t e n t s , ' o l  i a i n s s  from d i f f e r e n t
{?-:> l>> VI
p a i r s  o f  v tv *  lo n g  th e  *ry n e e n s  o f  a one iartn e q u a t i o n ,  
v a r y  Ay boicc I f f '  , v h i  ch  is. u n l i k e l y  t o  I n  hue t o  e x p e r i m e n t a l  
e r r o r *  '-Ace f i g u r e d  have a minimum t x I i b  > r h i  eh c o r r e s p o n d s  
t o  an i n f l e x i o n  on th e  cu rv e  o f  en d  .♦ The
o c c u r r e n c e  o f  t n i r  i n f l e x i o n  rou ld .  n e c e s s i t a t e  tax? t o m s  o f
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o m o r i t e  s ign  In. the Brudc e l a t i o n
T a l l *  VI
( - '  S e c m e t y l  f h ^ n y l  "’’t i e r
leveX m gths  used In  the 
P s lo u la t lo n  of  eone t ion
X<* ( c a l c u l a t e d  fro.n 
on e - t  e nn c a us t  i o ; .}
6488 & 6461 A
M 61 4566
4656 cM27 
8527 5310
S in ca  th e  e lk o x y  group  l e  known t o  have e. s t r o n g  i n f l u e n c e  
on t h e  a d s o r p t i o n  o f  tlm l e n n e n e  n u c l e u s  (T ab le  I I I ) ,  and 
f u r t h e r  einc** th e  n u c l e u s  h a s  l o o n  s h m n  to  l a  s u b j e c t  to  
v i c i n a l  a c t i o n s  i n  g l y c i d e  p h e n y l  e t h e r ,  i t  i s  p o s s i b l e  t h a t  
t h e  e d s o r p t i o n  l a n d  a t  2800 A i n  a e c . o c t y l e  p h e n y l  e t h e r  
may a l s o  l e  o p t i c a l l y  a c t i v e *  The v a l u e s  f o r  m is t  
t h e r e f o r e  l i e  be tw ee n  th e  l o r d  a t  2800 A end a f u r t h e r  l e n d  
i n  t h e  nelmrrmn reg io n *
Thus l o t h  glyci .de  p h e r y l  e t h e r  end o c t y l *  p h e n y l  e t h e r
ehow complex' til aper e 1 on*
The change i n  the  r o t a t o r y  d i s p e r s i o n  o f  the  ( - ) g ly e i & *  p h e n y l  
e t h m  a s  a r e s u l t  o f  i t s  so lu t io n ,  i n  d i f f e r e n t  s o l v e n t s  c m  
l e  e s c r i b e d  t c  e i t h e r  i n t m n o l e e u l s r  a s s o c i a t i o n  o r  
i n t r a m o l e c u l a r  r i n g  fo rm a t io n#  The - u m t i o n  a r i s e s  ar- to 
how t h e m  two me chard  sms c m  b r i n g  c l o u t  t h i s  change .
;
line o r  t e n t  i n  t h i s  c o r r e c t i o n  i s  th e  p r i n c i p l e  o f  O p t i c a l
{ f ' ~j\ ( 5 % ^
m-’- x r m o c i t l o r  o f  v a n # i  d e f f %: f , m l  tmye £.nd. O e u t i c r  ^ * 9
w hich  c u g p e s f s  t h a t  th e  c o n t r i b u t i o n  o f  e a c h  a sym m etr ic  
c a r l on atom t o  t i n  t e t r i  r o t a t o r y  ro w er  o f  t h e  m o le c u le
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I s  I n d e p e n d a n t  o f  the  e o n f i g u r e t i o n a  o f  t h e  eth©r atoms*
Oiiye and 0 s u t l e r  e x p r e s s e d  t h i s  a s  f o l l o w s : -
(1) In. a m o le c u le  c o n t a i n i n g  s e v e r a l  a sym m etr ic  c a r t o n  atoms 
e ac h  o f  them behave© so i f  th e  r o o t  o f  th e  m o le c u le  v e r e  
i n a c t i v e .
( 2 ) The o p t i c a l  e f f e c t s  o f  t h e  d i f f e r e n t  c a r l  on a toms i n  t h e  
same m o lecu le  can  l e  added a l g e b r a i c a l l y .
As a r e s u l t  t h e  r o t a t o r y  p a v e r  o f  m o le c u le  c o n ta in in g -  s e v e r a l  
a sym m etr ic  c a r b o n  atoms v i l l  l e  e q u a l  to  th e  a l g e b r a i c  sum 
o f  th e  r o t a t o r y  pomero o f  e a c h  asym m etr ic  a tom. T h i s  p r in c ip le *  
a p p l i e s  o n ly  phene th e  d i f f e r e n t  asymmetri  c atoms d i f f e r  i n  
con.fi gura  i  I  on e l  one* P u t  i t  may l e  a o o i l e d  r i t h  c a u t i o n  
t o  t h e  p ro b lem  o f '  a s s o c i a t i o n  between m o le c u le s  each  a© 
y l y o l d e  r h © r y l  e t h e r ,  s u b © d i l u t i n g  th e  te rm  ’* c e n t r e  o f  
d issymmetry"’ f o r  A s y m m e t r i c  a  tom11 *
{74
.Associa t ion ,  i s  1 e l  l o v e d  t o  f ake  plsc** b e t v e e n  e t h e r  m o l e c u l e s ; 73) 
i f  t h i s  were t o  o c c u r  so  t h a t  too  molecules, o f  g l y c i n e  o h e n y l  
e t h e r  -were l inked ,  by  week f o r c e s  from th e  e t h e r e a l  oxygen  
stoma t h e n  th e  a l t e r a ’ i c n  i n  the  v i c i n a l  a c t io n ©  owing t o  the 
a s s o c i a t i o n  v.-ould b e  e m a i l .  A. p l i g h t  i n c r e a s e  i n  th e  r o t a t o r y  
p o r e r  n i g h t  b** e x p e c t e d ,  e s  a r e s u l t  o f  tJm i n c r e a s e d  r e s t r i c t i o n  
o f  r o t a t i o n  , bu t  th e  t o t a l  e f f e c t  would n o t  To l a r g e  enough 
to  e x p l a i n  t h e  o b se rv e d  a l t e r a t i o n  i n  th e  r o t a t o r y  d i s p e r s i o n  
o f  g l y c i u o  p h e n y l  e t h e r  when d i s s o l v e d  i n  p o l a r  s o l v e n t s .
I f  , however ,  a ©so e l a t i o n  po re  t o  o c c u r  th r o u g h  the  oxygen atme 
i n  trie e p o x id e  r i n g ,  t h e n  some m o d i f i c a t i o n  i n  t h e  f r e q u e n c y
om? a c t i v i t y  o f  t h i s  chromephoro r c u l d  Ve e x p e c t e d ;  i t  v o u l d  
h o o v e r  hnve lescr i n f l u e n c e  on t h e  p a r t i a l  r o t a t i o n  o f  toe  
p-hanyl g r o u p , which  ha a Veen shown t o  T»« r a l l y  r-^sg a n d  Vie 
f o r  tn e  o.herige i n  th e  r o t a t o r y  d i s p e r s i o n .
I t  may however he th a t  © p r o d s  tiers trite a p la c e  a t  too  p o in t s  
In  the m o le c u le ,  eorr^-pojo'inr to  i t o  two oxygen atoms. TIda 
a s s o c i a t i o n  . na y  l e  r.cfdevwd i n  too way a • -
( 1 ) d i e  m o lec u le s  may H e  pa r a i l  a l  to ora another  and in  
th e  same d i r e c t i o n  , an shown (X) ?«
The p> eve dimer  h a s  2:0 p l a n e  o f  symmetry r ln .ee  Votl i h a l v e s  
a r e  o f  t h e  mm.e c o n f i g u r a t i o n .  I n  t h i s  c a n e ,  i f  too i o r h i r\A 
were s t r o n g  enough  to  r e s i s t  d i s r u p t i o n  u n d e r  th e  
c o n d i t i o n s  o f  ct:-serve.tier. ,  a  . f i r s t  o r d e r  i n c r e a s e  i n  t h - 1 
p a r t i a l  r o t a t i o n s  o f  ea.ch e e n t r e  o f  d s  symmetry mxgni l e
c o p e c te d ,
(2)  The m o l - e u l^ s  m ig h t  a s  so d o  to  so t h a t  th ey  l i e  p a r a l l e l  
t o  one a n o t h e r ,  Van i n  o r  - o d t e  d r e c t i o n ©  (XI) : -
H r  the  reee  pr  o u t l i n e d  a t  ova (page  12) t h i s  d im er  c o n ta in *
The e f f o r t  o f  su
p.ei t h c r  a e l  one n o r  a c e n t r e  o f  symmetry.
0 c o m b in a t io n  would Vo s i m i l a r  t o  t h a t  c V s e r v o l l e  w i t h
’’d i p o l a r  s B d o c i a t i o n !l, namely a g e n e r a l  d e c r e a s e  m  r o t a t o r y  
power# f i n e s  tin* y u r t i s l  r o t a t i o n s  o f  e a c h  h a l f  o f  too  dir:ev  
t i l l  l e  i n . op't o s i  t i o n  and the  r e s i d u a l  r o t a t i o n  w i l l  t h e n  \ : 
t h a t  due t o  the  e j ' foc iFd . ion  complex I t s e l f .  T h is  eo n c lu ta cm  
i s  i n  l i n e  H. t o  the  p r i n c i p l e  o f  o p t i c a l  S u p e r p o s i t i o n  o f  
v a r f t  Hoff.
Both  o f  th e  e l  owe neehanxanis a r c  c o n t r a r y  to  the  ol  se ihrn l  
c h a n g e  In  the  r o t a t o r y  d i s p e r s i o n  o f  th e  ( ~ ) g l y c i d r  ph en y l  
e t h e r #  though  th e  f i r s t  c ase  v- o u ld  m i f f  i c e  t o  e x p l e i n  to -1 
eh en re  i n  m aonifudc  o f  the  r o t a t o r y  ' .o n e r ,  vlian th e  s ix la tunc  
i r  d i s s o l v e d  i n  p o l a r  s o l v e n t s *  f u r t h e r m o r e  they do n o t  
s e e o im t  f o r  t h e  chenye i n  th e  r o t a t i o n  c o n s t a n t  o f  th e  l o n g  
wave InBu w h i l s t  t h e  r o t a t i o n  c o r ; s te n t  o f  t e e  l a n d  i n  the  
M s o m n n  r e g i o n  r-unainn n e a r l y  c o n s t a n t#
There; i n  however a t p r t h a r  c o n s i d e r a t i o n  , homely t h a t  s i n c e  
th e  corn; H  lax t i o n  o f  the  l o n g  wave l a n d  i r  due to  i n d u c e d  
d i a r y m n e t r y , t u r n  ?‘Bv i n f l u e n c e  which  ter.da t o  " d r a i n  o n f f 
t h e  V ethochrceu  e5^ e f f e c t  o f  th e  e p o x id e  r i n g ,  mould i a  
e x p e c te d  to  a f f e c t  t h e  p a r t i a l  r o t e  t . lcn o f  th e  2B00 A 
l o r d .  I t  i r  imp no!  a l l s  t h a t  t  he h ind  o f  o r s c c i c t i c n .  vdii ch 
i s  r o n t u l o  ted  (*?'*) to  o c c u r  i n  e t  h e r  a w i l l  i n v o l v e  f o r c e d  
a t  none erourix to  s e n t e v e  t.hf e , jp.i rice t h e  a s s o c i a t i o n  i n  n o t  
d e t e c t s !  l e  1: y m o l e c u l a r  r e i  ghz  methods o f  d e t s rm i  n a t io n #
* hh  mi a group i s  o u l e t i t u t e d  f o r  a hydrogen  a tom, u t to e .ae d  
t o  e e 'h ro n c rh o r i c  pyoHrn, t!>? i n  e r e  nee i n  o f  i t s  s e l e c t !  
a l c o r h t l o r .  neakf. i n  c a l l e d  t-'ve e f f e c t 55 o f  th e
rv !U 2 i  ti.at.ing g r a n c *
The a l t e r n a t i v e  h y ?o th ? .£ i  a o f  p a r t i a l  r^ s - t  r i o t e d  r o t a  t i  n 
r e s u l t i n g  f ro m  y:**bx h yd ro g en  1 onJ  f o r m a t i o n  1st more i n  
c o n f o r m i t y  vX t h  th<9 o r s o r v e a  o r -exce l  h 'H * .
1 e o n r l f e r e t i e r ;  o f  the  '■/■- r i o o o  r -o i i i  o f  toe  atoms* tcuoeiher
w i t h  the, a n g l e s  l e t - r e a r  the  t o n d o  (eiemrm , r ; ieve tH ro  tom
r o t a t i o n  o f  to> s i n e  c h a i n  cl cart th e  o-Ali h o r n  i s  n o t
r e s t r i c t . m l  I f  s t r o n g  f o r c e r  Binoe therm l a  a amxiuun o i a a r a r c o  
o f  a. f and  a laiiaiooa e l e n r a n e e  o f  u„ A o T e tw eer  t h e
r e l - w n t  atoms oo r e a r e o e n f e u  Tt/  t h e i r  e a v a l ^ n t  r a d i i .  I f  
how* vs r  van doe v.'aale r a d i i  o r e  u sed  i n  toy c a l c u l a t i o n  $ ihena 
tdmra i r  a ninlimim o v a r i a n  I n t r e e n  tun  li o f  tit?. ^CH0 frump 
and th e  H o f  th e  T enn e re  ruoXmue o f  0, d A a r c  a maximum 
ova xsl  a a o f  0*9 A. Tarn r e s t r i c t i o n  o f  r o t a  t i t  si s t o u t  t h i s  
to rn -  m i l l  to n r o fo r o  r e e u . l t  i n  two p o s i t i o n s  o f  minimum *
The a f f e c t  o f  s o l v e n t s  o n . t h i s  r e s t r i c t i o n  s h o u ld  l e  a l ig h t ;  
no t i n t  I t  done n o t  , I n  I t a e . l f , e x p l a i n  to e  olnervmd d i s p e r m
The o n l f  r e n a l  n in e  rap  i n  which  t-ba r - o t n t i c n  o f  th e  a id e
e h o x r i  rnou l e  i n s t r u c t e d  l a  i v  i n t e r a c t i o n  l e t  n o o n  t h e  
0
-Gil -  nee;> g roup  ana  th e  i \ /u:roeen o t t n e a e e  t o  t i n  T e n s e n e  
nu c le in ? ;  t h i n  m i g h t  o c c u r  t h r o u g h  h y d r o g e n  l e u u i i n e  l e t a e ^ t  
t h e  cxyger* o f  t h e  e n o h i - n  r i n g  n r d  t a n  I g f  roper i o f  t h e  rrnolao.a 
(n e e  r p e  h i ) .  T h i s  mould  r e s u l t  i n  o f v r a i i  ; a- n i l  e r e  d. r d u j*
I t  c o r  l e  no - r  mere renum, Tp f rom  a ixomnl i m e  ( a I j )  m u  (o ,TIl)  
s r -3 r.c-t i a . - a t i e a l ,  ror'c-r-' 0-9" m irror i a ™ 9  o f  ora- a n o th er ,
SO t h a t  tiepy C> r r e s r o r a l  r ior^  to  c ^ o m e t r i c o i ,  i r o n c r ;
:~*K,
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F i g u r e s  taEmn from P a u l i n g - ^ 4 )
B e a le :  5 eras =r. X A*
Covalent Bond Pi stance%
0 -0  1 .4 3  A 7*15 en s .
0-H 1 . 0 ?  A 3*35 emu
OovaXert  P a d i !
O 0*77 A 3. AS cam.
0 0*65 A 3.30- cn».
H 0* 30 A X. 50 cam*
Van . i e r  .v-aale X a d l i  •
Aethylene group f maximum r a d i u s  ——-   2*0 a
(acmimed a i s i i l a r  t o  m e th y l  group)
M ethylene  group f minimum r a d i u s  - — -------  x . 4  a
( a l l o w i n g  f o r  th e  r a d i a l ,  d l r t r i l u t i o n  c f  
t h e  h y d ro g en  a tome)
a
Hydrogen atom —  ------  .----- ---- ------— -------— -  1 ,5  a
Found
For  C o v a le n t  Fo rce  a
asxinium c l e a r a n c e  ■ 6 . 0  eras 1 . 0  A 
Minimum c l e a r a n c e  4*0 e a r  0 . 5  A
Pe r  Tan rmr Ah a im  F o rc es
Maximum o v e r l a p  4 , 5  erne 0*9 A
Miniram o v e r l a p  1 . 5  erne G.o A
XII » V»
1A.  I1* H
( * ) g l y c i - d «  p h e n y l  e t h e r  w i l l  p r o d u c e  a s i m i l a r  p a i r ,  c s o f  o f  
w h i c h  w i l l  b e  t h a  m i r r o r  i m a g e  o r  o n e  o f  t h e  f o r m s  p r o d u c e d  
f r o m  t h e  ( - ) g l y e l d e  p h e n o l  e t h e r ,  f i i e r - e  w i l l  t h u s  l a  f o u r  
p o s s i b l e  a c t i v e  f o r m s  o f  g l y c i n e  p h e n y l  e t h e r  i f  r i n g  
f o r m e . t i o n  £ a k e o  p l a c e .  F a r t h e r  s i n c e  X I I  a n d  X I I I  a r e  
s t r u c t u r a l  X E o tn e r o  , r a t h e r  t h a n  o p t i c a l  i s o m e r s ,  t l w y  r i l l  
d i f f e r  i n  p h y s i c a l  p r o p e r t i e s  a n d  ,  i n  - . a r t i c u l a r ,  i n  i n t e r n a l  
e n e r g y .  f / h e n  r i n g  f o r m a t i o n  o c c u r s  t h e r T o r e  t h e r e  w i l l  b e  
a  g r e a t e r  t e n d e n c y  f o r  o n e  i s o m e r  t o  b e  f o r m e d  r a t h e r  t h a n  
t h e  o t h e r .  I n  t h i s  w a y  a  n a n  c o n t r i b u t i o n  t o  t h e  d d s a y m m e t r y  
o f  t h e  m o l e c u l e  w i l l  l a  - p r o d u c e d .
f in c e  the induced dissymaCFty l i e s  i n  the henzer-e r i n g  and i n
the seven membereb r in g  , i t  would l a  expected  t h a t  the
c o n t r ib u t io n  o f  the  r in g  formation to the r o t a to r y  power
would be due mainly to  the ab s o rp t io n  la n d  o f  the phenyl
r a d i c a l .  This e x p e c ta t io n  i s  , in  f e e t ,  r e a l i s e d .  The
p a r t i a l  r o t a t i o n  of  the r lw ry l  ro d !c e l  produced, by t h i s
r in g  form ation ,  i s  e r a o s i t e  i n  s ig n ,  and almost equal i n
magnitude , to  t h a t  a l ready  p r e s e n t ,  so t h a t  the r o t a to r y
power* of  the group i s  re&ueedj and s in ce  t M r  i s  opposi te
in  s ign  to  the p a r t i a l  r o t a t i o n  o f  the Schumann re g io n ,  the
t o t a l  r o ta to ry  nover o f  the molecule i s  in c re a se d ,  as  io
(71 'jeconomy observed w ith  r in g  forma t i  arm ' .  The r e d u c t i o n
of  the par  t i e !  r o t a t i o n  of  the  phenyl r a d i c a l  r e s u l t s  In
*
pBeudo-eimolc d i s p e r s io n  i n  the* vi e x i le  end r.ear u l t r a v i o l e t  
regions# fiie p a r t i a l  r o t a t i o n  duo to the ab s o rp t io n  band 
4 n y^h im ^ttn  r o o lo n  i n  olmo r^frucod Fonewhat .
?c
7 ho  e f f e c t  o f  r i P -8 f o r g e t , i o n  tony Ira c o r r u d o f f d  i n  o n o t n o r  " 
i f ' t d o  o r i p i ' ^ 1  o f  th e  n r n r y i  ofdin.71 vf o f n t  to
*'1 ri'i?:ict,ioo*r  ^l o r n '  t.no K i d ' ’ o-^aii i j  than,  o cfrovfriT uloL no o f  
O'Y'o'  I  t o  r i m  o r f f t  t o  oopf-nto-i  o f  n r e o o l t  u o t i o r f  f r n r
t h ;v o t h o o  o f f  o f  too  ox do coc iX'o v-du.oU i p  ^ o o lc ly  T e n d o n  t o  t d -  
l o f j c o f .  a  to r i  o f  t t io  Toronnxo 10x0X000* \
I n  tdm oTooe  tro-o t r 'O 'o t  t o n  o r r U . r r u l o r  ^ f f o o i t  o f  d i f f o r e d t  
e r d lw n t? -  xioyn Toon  n o - l e c t o o *  I t  lot n o ;r  c o o l T o  Id io t  o n  
o o i T o n t B  ^ i d c d  o r o f u c o  fh o  n r o o t o o  c u t e r o d n o n  o f  t m  
O o t o t o V!f  n i o o o r t i o n  f r o o  f l i n t  o f  t o o  ldrooo:¥:;o o u o  f id  o t o t o ^  * 
o f f  o i l  e t f o r o *  v v ^ n  ! •  4 - n f  o nor; * r o d - f i  a t  c* sidn odnno----
o n m o l l  o f f o e t  Tfaov^-o: ? Ar;; o f f i l o T d d  t o  o t d o r  o t  c* - I d *
I n  T l o t l o T  e t f t r  s o n  t o o  o t h e r  rodn; f fc;n* 4 ; i f f  r f l a t  r n t l o  
a t  e « » l i  i t  v-noy r o n - l y  t o n  ooop* o>- o t  c .  •slid* ■'.’■iopo 
o t e ^ n m t i c 3 i -  o r ^  i f  c ;t n f o m l .  t y  o i  f  o t o o  v i o n  f t  o f  f 'm  m ; t. 70 
i n  t d o  f  n n ' f  i  im f cn to r y  71 f m m l n . r ,  1?  t i f  ho t h e  1 room d-n.io 
o f  m m c i f  t io o .  c o ^ f l ' ^ P r P  o f  o f  rd :m f : n m ..11 or, f o ixmo t o o  
y r m f o r  m r o  m. f h f.ni<fd f j .o  t l i / l  e t m r  no to- ? i t  r;o d o t .T t  
d m  t o  1 to- m m l o :- oo.o-yxt* I n  t m  c;ym o f  o l x n r  o o l T ’-oxto. 
v l t h  a Xcr*" f l m m  i f - o :0.,4 t m  f f o e y ; i o n  r r . . y i i : f  i t
ro? t m f  d i o f o r  P ' - f * r s  t o  n o t  Ho t ' x  or; tor; o ' t f m  f m r  m  p 
n o r , ~ m i  r- r  r n l m o v i *
'If"' t'oio: t o r y  d i r - ' - r d i r '  i n  -oylt-r m l v m i i n  * : o c x : 0  r m i d l n n *
4
v i o  i n t m m ' f i f t n  i f  c l x o x t t ' r  l o t v n - o  t o  x mono/. i n  p o d m m n
f n  2-:.or-.-nc?lrr f d v x i o r } n.rf  toon- v1 r o o " " ;  f o o  fto ' lr i t lontx i f
- 1 r ; n o ^ - d r %  ■■'■x; ; t o r o l o x .  -.o' f i n  Koivi.fi or. I n  ' ' v r t f d i o o
ip. aifriciilt to n t  into thf> oer.ersl picture*
T h o  t - o n o T i c o s r o f  t h e  r c t r s t o r y  f x R n e r & i c n  o f  t h o  ( - ) g X y o i o o  
rbnm;X mfopr Mvsn diotoXv'-o i n  e trie r e a l  so lv en ts  may 
t , e r a t r> B  t o o t  l e  e c r o i f ' - r t  ; u p  t i io  m u  o f  t u o  f a c t o r s :
( a )  T ie  p o l a r  e a o r o o t e r  o f  tho  a t l i e r  t io locu la*
(1)  Tito rrBpenc-e o f  &o. ho r e a l  :yrv r ;m  atom * v t d c h  n m - m m  
t o  have a c p - r e i f i  e o o f i o n .  r m r i t l y  tHio  uoy To m r m m t m l  
moth thm oret-o 'ico i n  too  n o l o e u l o  o f  f  I n c i t e  a t u o r  o f  
eftvn'-oal oyytror- r!tc^r:(f^tryl%v<,t r o - i t i r f ,?a r ; ‘l  a l c o h o l  o lo o  
t-phoTm o n o m l o u o l y  Sit rrthnr-aal p.oXut. Xon%fc*w} ) m
'h ;nm  i t  m m o  p r c io t  i t  t m t  t i n  r o t a t o r ; /  firumo-H. on o f  
o f p e j f o  phoro 'l  o n h m  on:; t o  Xo-ty^ly in f lu o n e o O  V;/ th o  m oo, loo  
r i n t :  i t  i t  p ro  m m ■ t o  f i m  o 1. r i o f  e o u m m n m H h m  t o  lorn 
r t m m t u m *
f  t r u e  t o m  o f  mm t o o f  f  •■■* H im
f  TTt n .n 'TI /i rr~ -T — f  — ■. IWrT I —  ‘ ’ i ’ ri'n 'i .-I | ^ -rrT  -Tfr—1
/  v c :: \
m d m i  ' '  h o c  r n e m t l ; -  m y - ; m m m  t h a t  t-oo s t r u c t u r e  o f  t o o
^ t f p l o n o  o x i o o  r i i i - :  rhuoXH 1; * 0 1 0.0 O f  ._, ^  Olf, t
o
vi i ieh  car. t r  i n n  6 t f o i t :  f i p o l o  OH,, ^  Gif, 
t h i s  m m o o t i o u  inn:; t o o n  
n u o o o r t ^ f  Ty Idrvnot^ '  1 *
f p  a t  n o r  m l  m / h o e  t o  c f  o t h - m r  u ;  00 l o o  r o t a t o r * /  Hi o p r o n i o n  
o f  y l y c t n r  r m i y ' l  o t h e r  may t o  m o  t o  t o o  n i o t o i l i t y  o f  fcho 
c .v i 'O  n o o n  if on  . T y  Hi p o l a r  o m u c r l r l v l o n  T o t v m n  th*? m c m l H o  
r i  no: or. ~ t h o  r o l v o n t  o t h m  (H IV ;*
V*3 ^
V Qv*
?Lo€Ux. CM — CK*.
( X I V }
I n  t h i s  r y  th e  s t r o n g  -Hr:oIe(hhXa'h’/  " "  eoooorroe i t  t o  o eo tone  
o f  t i n  S‘-'on:,dn r i n g  ‘*111 he y o r t i d i l y  a n t  I t o
a f f i n i  t y  f a n  the  h ' o a n f n r  *•• too  o f  t h e  T. er.&one m e l o o o  
oonnorynootly r o o u e o a ? r e n i l t i r y  i n  t?:,o ann :  Lno c f  t ha raver:. 
KrooCnret thro: » c‘t f  a ohoroo i n  the  r o t a t o r y  or fy '^rohon.
The c an e io is io na  nay c h a t  ea  t o  t h e  c a n t o  o f  t m  rot.  a t  any 
t i o o a p y i o i l  f?hov.Tt Iff th e  ( - .Jy lye j . fo  y h - iy rI  O th e r  * Ou.y he  
h F i e f l y  non/ e r i  o a f ; -  "
(1} The r o t a t o r y '  f  i f o ' e r r h o n  i n  <o>eyIno* r^ayn r i n y  a t  l a w  t  
tv'-o t e m c  o f  t h e  npude ecust- ior .  f o r  i t s  n o T o o ^ t i : : . t i o r w  
I t  i s  r r o i  f t ' I n  t h a t  m  oMh r a l l y  ecr t jve  ?■:? ron-vior*  lo-o-- 
occurs? a t  o. 3t 00 a e r f  rrn-thr??* i n  tir* oeh:ote-o,:r r n r i o t u  
to )  The e f f e c t  o f  teosoieryrture on- toy:1 o i f : o ^ r :h.on o f  tlo-
hoo?ooorxO'Ou.f- o o i - n t o n o a » aiio o n  i t s  -vn i io t l  r:o i n  *H 'V- -:0 ; : oyf  
t o o t  I n  t h e  hcee>oci:eoiir  t ? t n t iA i t  e r f - t o  o l i n e r  oo or.: 
e o ^ e l a t l o n  ooio^lox* or  o r  nr; i n t e r n a l  r irsy eo;o,Krone*
(o)  The n o t n r e  o f  th e  T o r i o t i o n  e f  too r o t a t o r y  d i n o e r n i o a  
v-l th ch-'Ooyr o f  r o lv^r . t  rotoyAoto  t r o t  i o t e p ' - r l  r o e :  
fo ren • t .■ . or i n  ton r o o t  e re !  f t f ]^  ore.e-- o f  t a r  rn.ooO'-IIeo*
Th* Ko Qr* c’,; i**) /3  r o r r cxy l
;-;y Opc-fOr 'f ■ jj t hol
Tho rot&fc’.uv  o r  to e  {-} hgarogejn p d U n l i o  ^ o f o r
o f  j i  q' xI otJ Z i oleo.uO-1 u o ' ^ a r r  to  i p  c rop
o i l ie r  trio d io o e r r lo 'n  r e t i r e  o r -  M.0I1 e r i  va r io i lo*  i n
d i f f e r e n t  e o lv e n to *  and t f e  oiognxtudo o f  to e  s p e c i f i c
r o t o t o i v  o o o e r  ¥ o r i o o  a o r d e f i y  f r o o i  0 0 I v o o t  t o  r s l v ^ n t *
V:|'i.ou ®n o n o r t r o o o  end v a i n e r  d iag ram  i t  p l o t t e d  Tor
d i f f e r e n t  R o i u i l a n o  o f  Ida  i ^ g o g d r o g o r  edUofLie  epoee*
If.- I l n o e  f o r  ti-o d i f f e r e n t  roeY elerg tds  converge  a t  the
o r i g i n  exe*?- t  t l x  t  f o 0 \  r f  u f f  A* ; Uie l i m e  o f  tUo
T:a t tn r - e o n  d ie ignro  1 o h m e  E i n i l a f l y *  I f o  l o t '  w l u m
•**
a" o,orxor fo e  E o l n t l o n r  i n  n y r i d i m  r o t  eaid:or t ^ t r s o d l o r i d o  
a l e o  i n d i c a t e  c coin l a x i t y  in. tiie  d i a p e r e  Ion .
m
EC
B sn^rlm eptal s e c t io n
/  ( f  8":
P rep  £ r a t - ion. o f  ,61-  y g C jg .o r ^  phonoAy-1 ?o p e p ry l  A lcohol
To a s o l u t i o n  o f  p h e n o l  (376 gms. ) i n  e p i c h l o r h y d r i n  (5?u  j : i g * ) ,  
2 gyris. o f  c s u g t i c  et-ocTj-j i n  GO coo, o f  r a t e r  wore add?**.!, end 
t h e  m ix tu r e  a l lo w e d  t o  s t a n d  f o r  s i x  r e c k s  w i t h  o c c a s i o n a l  
Blinking.
The m ix t u r e  war t h e n  d i p s o l v e d  i n  e t h e r ,  end  tin? e t h e r e a l  
s o l u t i o n  war r s s h e d  t h r e e  t i m e r  w i t h  d i l u t e  c a u s t i c  r.ooa 
s o l u t i o n  t o  remove unchanged  p h e n o l ,  ana  th a n  t h r e e  timer? 
v-it.h w a te r .  (The r e p a r a t i o n  o f ' t h e  $v~o l a y e r s  was d i f f i c u l t  
owing t o  th e  f o r m a t i o n  o f  foam, which  was 1 e n su re d  Ty th e  
adds t l o n  o f  r. odium c h l o r i n e ) .  The e t h e r e a l  s o l u t i o n  r a n  d r i e d  
o ve r  anhydrous  p o t a s s i u m  c u r l o r a t e .  The o t h e r  was t m v  
removed on th e  s team  l a t h  , and t h e  r e s i d u e  d i s t i l l e d  u n d e r  
r e d u c e d  p r e s s u r e .  The f o l l o w i n g  f r a c t i o n s  r e r e  c o l l e c t e d * -  
F r a c t i o n  (1)  1 . p .  2 5 - 1 2 5 /1 8 m \.
(2) l«p*  134—l39/7rrt?t. 349 gna.
(3)  t . p .  1 3 9 - 144/7mm. 40 trm&.
(4)  S o l i d  r e s i d u e  Small  amount
F r o e t i o n s  (S) $■ (3)  were com!inecJ and r e d i s t i l l e d  g i v i n g
364 grn?. l . p .  1 3 4 - 1 3 6 / 6mm. I . e .  41;- o f  th e  t h e  o re  t i c u l
y i^Xd.
* rv (EG)The s o l i d  r e s i d u e  was g l y c e r o l  d i p h e n y l  **ther, m.p. £ j  0 
Found, a « 73. g H * 6 . 4  0 « :<0.2 , f"xpViiG ' ’3 r e q u i r e -
C « 7 3 .7  M w' 6*6 0 « l a . ?
£1
r r y * * rf>tj .cn c f  th e  ph/th n l i c  T r t e r  cT
P  Pffil Qvp'ptum oxy -  i  r op r o r y 1 A1 c o) to 1
'■‘h th sX io  a n h y d r i d e ,  332 ifir* ( l . fc  t o l r # ) vm® 61s s o l v e d  i n  
n o t  dry ryTlo ir ; .e ,  133 p e r . ( 1 . ?  m o l t * ) ,  t h e  m i x t u r e  m e  
a l l o m d  t o  c o o l  comoo^hn t ,  ^  c h lc r^ ^ h c .n o :^ ' -* io o r - to ry i  a l c o h o l  ,
370 non *(1*3 e e l a , ;  m r  e l d e d ,  ft*! too  m ix tu r e  n l looed .  to  
h t e r d  f o r  fT^v*-n to  f o u r t e e n  deyr* i t  vtu- t h e n  d i l u t e d  
r i i h  «ce fcorr- end th e  i ^ r u l t i r o ;  .hoao fm eooe  s o l u t i o n  pout'-:': ■ 
i n t o  tm  e x e a t s  oh d i l u t e  ' t / c n a e h l c r t e  g o ld  and i e c  t i t l i  
n t i r r i r n j .  The p r e c i p i t a t e !  tiiemy itoos r m  raendm- u n t i l  i t  
a c r o ' t p c t d o r *  I t  m o  toon f i l t e r e d  o f f  savl 
'.•Ur.^clyed i a  e t h e r .  The e t h e r e a l  s o l u t i o n  m e  e x t r a - e t c h  v 1 th  
hodluoi t i e & r t o n a t e  s o l u t i o n ,  end th e  e x t r a c t s  co o le d  r i t h  i c e  
end a c i d i f i e d  vd th  h y d r o c h l o r i c  ac id*  The pro cl p i t a t M  hydro;,on. 
yd-i+h^llc e e t ^ r  r a n  d i o e o l r e d  i n  e t h e r ,  and th e  e t h e e m i  
r e l u t i o n  t r i e d  c r » f  anrc/dmnp, c e l e i i r e  c h l o r i d e  Thif* no Tut i o n  
e a r .  t h e n  o o r c r n t r s t e d ,  end l i g h t  p e t r Q le ie o - e th o r  o d d a e ,  t h e  
h pd rcy e n  p a l h e l i o  m t a r  r e p a r a t e d  m  an. o i l  r h i e i i  erystoXXlre-. l  
on Hfy.rht .ch inp* Y ie ld  43C geie* l , e »  6 7 '  o f  th e  t h e o r y t y e - I  
e riount .
A t o o t  p o r t i o n  d i e n o l m d  i n  c h lo r o f o r m ,  ie-ovine, o n ly  e o i l  yd t  
h e n i n e o e ,  then  ohov i n e  t h a t  t h e  m d e n i a l  c o n ta in e d  only  
» t r a c e  o f  ph t)  v ; l i c  a c i d ,  s i n c e  thie: xr  p r a c t i c a l l y  i n s o l u b l e  
i n  d ry  chloroform *
'die;?: T'ecry“ te l l .  1 n^d from e Toner-lip.h i  pe t  roleurri m i x t u r e , the  
hydrogen  p h t h a l i c  e t l a c  l a  -d t.oh o • - ye c u lo u r l e - m  : : l e t e o
nup. 9?-98°C . The e q u iv a le n t  w e ig h t *,;©« d eterm in ed  l y  
rap id  t i t r a t i o n  w ith  H/XO c a u s t i c  sods. s o lu t io n ,  u e in e  
phesio lp iitha le in  as i n d ic a t o r : -  Pound, E.w, » 334*7 
r e q u ir e s  3 3 4 .8  .
ferae timer th? hydrogen phthnXie ester  so obtained le  
Peep y e l lo w  i n  c o l o u r ,  in  v:h ic h  cr-f^ i t  moy Xe decolour!re-.*
Ty r e c r y s t a l l i s a t i o n  from g l a c i a l  a c e t i c  a c id ,
t h e n  a sm a l l  q u a n t i t y  o f  to lu e n e  1 b added t o  the  y.-yridim 
hydrogen p h t h a l i c . a s t e r  m ix t u r e ,  i n  p ln c ^  o f  the  a c e t e r a ,  
a s  d e s c r i b e d  a l o w ,  th e  .hydrogen p h t h a l i c  e s t e r  c r y s t a l l i s e s  
i n  the  to lu e n e  l a y e r  d u r iu p  the  e x t r a c t i o n  ■ o f  the .  r y r i  tine' 
l y  inof-jiC o f  h y d r o c h l o r i c  a c i d .  The m a t e r i a l  so o b t a i n e d  l a  
i n  s  p u re  c o n d i t i o n .
i: reparation Of ( - . j ^ Phlpr^]?neaio^-lSQ;::rQryl ja»?ro£;-n. jjitte la t:
ntC  fialor'pphfriOjgf-ieoT-i'opyl hj'’>rog®n p n t lK ia t* , <5f9 ■ :.r. s
dissolved  in  eth yl a ce ta te (* i s t i l l e d  from calcium* c fu o r ife }» 
and 788 gratf. o f  dry b ru c in e  .added, The c r y s ta l  a o f  eh* 
l e u c i n e  s a l t  which had s e p a r a t e d  after-  t - o  veer .c , (n . p * 1 :'j: 2
were re cry  r t a l l l a e d  , f o u r  t im es  from $ thy 1 a c e t a t e ,  fo l io*  of  
by f i v e  tiroes from ace to n e  , The w e ig h t  o f  the  t - n t r  or-.:. - 
'■ :-m 44 gme.
The n i n t h  and t e n t h  c ro p s  o f  cry  Etc. I n  y i e l d e d ,  n f i e -
com p osition , hydrogen ph in& lie  a s t e r s  o f  i d e n t i c a l  r o ta to r y
.ii
T)o^? [oy ® - I f  * 2 ( i n  e t h e r ) , thus  mi iv meeting t*v-t oo t . i o r l  
r e  s o l u t i o n  r v ,  r y ' i r l e r r .
the  r^sol 'Ut-ion p r d c s e l a d  sm ooth ly  t o  f o r  a s  insx*oaro i n  
o a t l c s l  p a r i t y  mrr co nce rn ed  , T u t  v a e  m a r re d  1 /  tee? 
p r o d u c t i o n  c f  a u a i i t i t i e a  o f  t : r u c in e  Iv^rogen.  p h t h a l a v -  
a t  «&eh s t a g e  of* t.ha f r a . c t i a .n e l  c r y s t a l l i s e t i c a x ,  this- 
i m r u r i t y  vae  l a r g e l y  removed Ty l&gifg:; e l v e r t a r *  :£’ i t s  
Tory s p a r i n g  so iuM X x ty  m l  f i l t e r i n g  o f f  t h e  so l i& f V h ic h  
n t :  s l o e  i n  d t fu u X v in g ,  r t  coco  r e  e r g s  to 111 r a t i o n .
The { - ) r r / ^ r c g e r  p h t h a l i c  e s t e r  edy# o h l o i ^ g  ph<*noxy~icoproaTi 
a l c o h o l  r«?- cl) t  s i n e #  from t h e  c r o p , o f  tine i r i x e in e  ro . l t  hp 
p o u r i n g  o o l f  h i  l u t e  .h y d r o c h lo r i c  a c i d  i n  to a s l u r r y  o f  the  
i Fi icIr^  n - i t  i n  a c e t o n e .  The l i q u i d  hydrogen  p h t i i a l i e  e n t e r  
so o l t a i r o u l  mao ex. t r e e  t e d  r i  t h  o t h e r ,  t h e  e t j i o r s a l  e x t r a  c I  
vurheg  r i t h  d i l u t e  hy d r c c h l o r i  c a c i d ,  and the  . ^ . t e r  i r o n  
e x t  r e s  t e d  from the  ©the r e a l  s o l u t i o n  mi tlx on ex ceeo  o f  c o l l  
r e t u r n t e l  sodium l i c u r l o n a t e  s o l u t io n #  The a c i d  e a t e r  war 
th e n  r e p r e c i p i t a t e d  l y  p o u r in g  the  a l k a l i n e  s o l u t i o n  i n t o  
c o l d  h y I r o c h l o r i c  a c i d  arid removed l y  e x t r a c t i o n  r i t h  e ih n x .
The e t h e r e a l  r e l a t i o n  van  r u c h e d  o a t h  v o t e r  end t h e n  d r i e d  
o v e r  o n 'o d r o n e  sodium rxilpbute* The maix l u l l  o f  tno cTegr  
r a n  removed, u n d e r  s l i g h t l y  redu ced  pjuueoire  i n  a 1 a t h  o f  
verm m a t e r ,  and t h e  l a s t  t r a c e  o f  e t h e r  t y  prolongs*! 
e vscu s  t t o n  i n  a d e s i c c a t o r *
The hydrogen  r h t h a l i c  e a t e r  r - o  o lo t r in ed  i s  a c l e a r ,  p u l e  t r c m x ,  
v i reo u B  l i g u i d ,  hov i r g f o f l ^  - l i . d  ( i n  #? t i te r )  f v h i c h  rhovo no 
t e n  1 eueg to  cr;; s t u  11 i  a*■ *
£ 4
{ ~ ) J B  - M o r i ' ^ d r o £ ^ n  nhfcii&lot? of f h ' 
of the noKiaruni pc^ eiXhLe retivita* . :m j l.e oh ttirod I::/' 
re c e n t a l  l i t !  raj the  o r i g i n c l  b ru c in e  e& lt ( o f  the  
a l - i v y a r o t ^ n  p h t H r . l l c  or t a r  '. t r i c e ,  liberation o f  t h e  
i f  footer oh t Italic orter, mu thor all o- irr* a ooncontrr tod 
roini'd.on of too tr im  in ether to eteru, vonr o crystalline
*A
crop  o f  lor: u o f i Y i t e  ( t e O y >  « ~6° (ir* e t h e r )  ) e e m re . t e r - ,
l o a v i n r  i n  s o l a  t i e r  o r  u n e r f  r t a l l i  B?dtl~ c i l  .ho'eird 
t f t
[o tjp  * -la* 4 ? (in o ther j *
Hy'jro1 y f tg  ■?? th-? r . y r h t b n l S e  - p ^ r  nVJj .--'toysp 'rw tviK j
~i eoprcynyl A lc o h o l
home fo u r te e n  exp*rirrm>r be were rmdertmmm ml t.h a v i e - ’ t o  
d ie  cove l i n g  th e  m ost e u i t a b l e  c o n d i t io n s  f o r  th f  hpdr^lyfcir
o f  ^  ch lon ygn xL eaoxy-ioop rop jl hydrogen p h i h s l a i e .  I t  v o s
•■' f
found" invoa&eiKLe to  o b t a in  the v u t ^ M  c>iio r  3  p i ie n o x y - ic o p r o p y !  
77°
a lc o h o l  (nT « 1 .1 3 1 5 )  from i t s  hydrogen p h t h a l i c  e e t e r *
An a ttem p t was t h e r e f o r e  made to  f i n d  th e  m ost s u i t a b l e  
method f o r  the p r o d u c t io n  o f  g l y c i d c  p h e n y l  e t h e r ^ ' u , y i  ’
{  ^ *? 1*5 3 lu  ) •
The method employed i n  a l l  c a r e s  , e x c e p t  T o .3 ( page cC)» 
r a e  t o  p i e c e  th e  hydrogen p h t h c l i c  c a t e r  i n  a d ie  t i l l  i r e  
fXeakOjV-i th  a c u l t  s l i p  l e n t  s i d e  c m ,  t o  add th e  ream ert  
end to  pasr- a c u r r e n t  o f  e t c  am im m ediately ., Tbs apacouB  
d i s t i l l a t e  r s g  e x t r a c t e d  w ith  o t h e r ,  ami th e  o th crcm l  
c o i i H i o e  d r ie d  h r r  anliyGrous fom'trua o u l o h s t e .  The e t h e r  
soft then  removed on n  worm r r i e r  l o t h  under a l i g h t l y  
rednood pre r e t ir e ,  rnd th e  reridin* th e n  d i r  t i l l e d  under  
re dm o e a p r  * e r o r e .
The r e m i t s  o f  th e r e  e x p f  rirrmntE e r e  rurar.ariaed. i n  the  
t a b le  g iv e n  o v e r l e a f  ( p v g e  1 6 )1
I t  r i l l  be se e n  t h a t  th e  l e s t  y i e l d  o f  Xmx r i p c l d c  p h en y l  
•^ th ^  r e s  ob tc in ^ 'l  nrir.T f* g'or. o f  the  hgdroger j - .h th r lic  e o t e r ,  
and 1 CC. o f  IT. 51 p o ta s s iu m  hy-'Troxide, th e  velum* v r o  T : d  
m m o j i w r t e l y  e a m -tc r f  A u r i n r '  t ’m rterm  < u .o t I l l a t lo n  i n  n i l
ec r~s*
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T h is  p ro  endure  ( a s  eoiolnyed in  1 v , I  :  c . : v l H X o H  you :•
g ly e id e  phor y l  e t h e r ,  t o r  vhl eh f o u n d : -
C « 71*85 II is 6*6? 0 « 21.0-6 , f f^Q O .o  r e p a i r e r : - *
0 =r 73*00 H a  6*67 0 a  2.1 *34 *
>0
'  -‘ -0
*( - ) !p C h io r  iVphu-noxy^ir-opror-yl h y d re rp n  p h t h o l n t ^ ,  t p d ^ -  -X
( i n  e t h e r )  , 8 f u n . ,  re.c added to  1 2 .5  5 potsauiuJH i iy d ro n id e ,
5 c c .  , contain-* X i n  a 200 c e .  d i e  t i l l i n g ;  fiB.uk w i th  a l o o t
a id e  arm , and a c u r r e n t  o f  eteran par red  i n t o  th e  m ix tu re
inrnodi?: t e l y .  Thn d i s t i l l a t e e  fx-oni tv.o era c. It e jperi.m en iB  n o re
combined and e x t r a c t e d  -ritli e t h e r ,  and trio e t h e r e a l  s o lu t io n
d r ied  over anhydrous eodiuri su lp h a te .  The e th e r  rao tlrrr.
rem oved, u n d e r  a l i g h t l y  reduced, p r e r u n r e  i n  a I s t x  o f  v-uroi
T h t e r ,  and tr ie  ( - ) g l y e i d s  phony 1 e t h e r  t h e n  6 i p t i l l e d : -
17°H e l d  1*95 g in s . , X#p. 133°C/35 mm. , no ** l . P d l u
( p f  = - 8 4 .4 °  , d j f  a  1 .10 S  , dp i- '  = l , u. - ;
The r o t a t o r y  p o v e f  o f  (-5iP.yoI.de p h e ry l  abhe:t u n d e r  
v a r y ! n z  c o n d x tio n o  r i l l  I n  found So Tel: l e e  YXJ. -  XII , nnd
th e  r o t i v l t i e e  o f  v c r i o u r  r o l u t i o n o  i n  1'oTXo X onpe o;o*
C o n v e r t  i o n, o f  ( - ) 6 1 y c id e  r h e r y l  r thf?r J  n to  
( j $ C h l c v p  plionoAy-l oor^ropyl A lcoh o l
A preliminary-' experiment rno  f i r s t  under-token:-  
d l - g l y c i f e  v;ho>p;l e t h e r ,  f  • 5 :yoc. , r-ha ken  f o r  ~nn. f  u i
ivxrr v i t h  a s o lu t io n  of  eone-vo t r a t e  i vpdroodlo'u o o c ld s f  ee.
in  eoM r s t e r *  6 c c , .  The mixture «xti*sct?*3 v l t h  e th e r  
Bn-* the  e t h e r e a l  e x t r a c t  shed throe times vr i t h  Sees o.C 31;- 
^odiura livhroni he f and then  r i th  ou cc?» of no to r ,  Th*? ^ thermal 
e x t r a c t  m e  d rm d  over a r* hydrous* sodium en lphn te ,  tho o th e r  
removed on the m t s r  ha th  and the a lcoho l  d i s t i l l e d  ur.dtr  
reduced prop r a r e : -  I n a c t i o n  (1) X*p. I4u~14t/hhma 2  pm*
1'e i r .e  ( - ) g lv c i d . e  p h e n y l  e t h e r % ° t X. 0 p m * ,
(« )  £  c h lo i tg  p h e n o x y - i  sop r  o *>yl a l c o h o l ,  0 *? g n s * ,
IX
X#p* 1 4 3 - 1 4 5 / rh-jin ,  Br* - * 1* 5o?& m e  c l t a i n e d  h a v in g
to  a warm s o lu t io n  o f  phthe l i e  ahl'ivdririp, o* tpmo* , - In 
pprohirie. O. 24 p:nn», and tolneme* 1 c e . , tin; mixture no 
allowed to  s t s n d  fo r  too neons snd thm. the ( -)hydm ono
i .e *  41 t h i n  the  l im i tb  of  e m m l m n t a l  e r r o r  the re  v.fcd m  
1 0 B,o of a c t i v i t y  during t  he co rn e r s io n  o f  the  (*~)/3  nri.or-
«^P':hnn.onp-in- o n m m l  ipax^gnn rhitlnilnte in to  the ( - h p  eido 
phenyl e t h e r  , than in to  the ohlory^p]i^no::y~it:npp-n:gX
alcohol  arid 1 §ck: to i t s  pmrogan p h th s l io  **stcr# ■
( 2) l ap*  l l h - l f O / h a n o  2 goo 
1 #■ * *-'-r; * 1 .54 2 0  
Of-
v h m  1 cxd - i e 0p no ppl a 1 co.Uol
ph the l  '• c e s t e r  in&l&t&d as  Vefore;  y ie ld*  0* 53 gms*,
j-'Wn-ro.tion o f  {+} T ee teu tg l  hhenpl F th*r
The dry hydrogen T-rcmite gas used in  t i l l s  experiment 
m e  g e n e r a t e d  t y  d ro p p in g  1. r a n i n e  on to  r e d  p h o o n h m u s  
end to  t a n  The gag uua p u r i f i e d  ( from 1 ran ine )  Ty 
punning  i t  t h r o u g h  t h r e e  ?j t-ul cc  c o n t a i n i n g  t o . x t  red  
p h osp h o rus  e p r e r d  on g l a r e  w ool ,  end d a l  at. l y  pain-dug 
bu a c e s  l i v e l y  tn ro u n i i  tv-o u t e h e e  o o r i t e i n i n g  g r a n u l a r  
e a lo iu r s  c h l o r i t e ,  an d  a doming t o e e r  con  to . 1 r i n g  
p h o rp h o ru B  r m i i m x i t e  on g l a m  u o o lv
h, n( + jhec«hu'oyl a l c o h o l ,  410*t e  , 5 gne .  , was* e a i n n g ta n  ? 
dry igdrogen I t  oxide har Yy ppeo i rp  tan  li; i t e r  i n to  
the i c e  cold, a l c o h o l ,  eoitemrnd in  a laug  l u t e ,  u n t i l  
the 11 gaic ftrnte. contijmoixoly* Th* fuming l i c u i d  w?*u 
then t e r t o d  under r e f l u x  fo r  a ! c u t  one hour ,  cooled,  
and vo.sted r i td i  con cen t ra ted  su lp h u r ic  s e l l ,  to  remove 
any lu te n e  formed during t t e  r e a c t i o n ,  and then v-iiii 
rodlum 1 iearl:orinte so3u.itlorn The Yromite ru e  then 
d i te o lv e d  i n  e th e r  and the e t h e r e a l  r o l u t i c n  d r ied  over 
sodium cu l r te to u  -teat o f  the e th e r  m e  removed *alth. t l x  
a id  of a ateort f r - sc t ionn t jng  eoluron, and the Iromihe 
d i s t i l l e d ,  t t e  f r a c t i o n  c o l l e c t e d ,  3 par*., had Y*o* tmte 1 
xifp » 1*4,T t  (i*e* i t  contained room e th e r  teu.cn i t  m e  
no t  p ra c t i c a l  l e  to remove).
Zii
r*T
(+)fc<*e.T'Utyl Trcaiide, 5 ;pne. » n,i- ;;rr'’-"nf?vu f t  ovAi woe T-o te-‘* 
v t tn  f r e s h l y  prepared sodium phennf,e, 2*75 gnis* $ fo r  tv 'e lw
hours ,  trie r e a c t io n  miytnre roe  then e x t r a c te d  w ith  e t h e r ,
vsnhed w ith  an excess of  3T c au e t io  rcxla s o lu t io n ,  arht
d r ie d  over povder'ed calcium c h lo r id e .  The e th e r  war then
removed on a vo ter1 l a t h  and the (*)cec.T,utyl phenyl e t  her
d i s t i l l e d ,  the free.tier,, c o l l e c t e d  h a d : -  X*p* 7c-76°G/2u Tvo.
IT0 __ 1 r>Qi i o l d :  U. 55 liy‘5 SS 1* d r ’ll;: L « \  * 9 5 .3 4  d t w‘ a ^ . i d d y
(Sprung and T a l l i s ' v'4; give a 1.4596 & l . p .  54-4.5/14 nix.)
The r o t a to r y  d i s p e r s io n  o f  the ( t ) sec* lu tyX  phenyl a tour  
was determined i n  the homo^neous s t a t s ,  and In  c o lu t io u  
in  d ie th y l  e th e r  and &1-propylene oxide.  The r o t a t o r y  
powers ore given in  Hdtle XT, the f ig u re s  given t h e r e i n  
hove Teen co r rec ted  to  the v a lu e r  vhich would iiava h^en 
o l ta ir rn]  i f  o p t i c a l l y  pure .(-) e e e . l u t y l  a lcoho l  had larei 
used. i n  t h i s  experiment , ( i . e .  r u l t i p l i e d  l y  -13. 57/Xo. p) 
i n  order  to  f a c i l i t a t e  comps r i s e n  w ith  o th e r  r e s u l t s .
hr^ re. no tier* of ( - )  Sec. Octyl :: he re rl  V t } ie ■•
The, method need teas i d e n t i c a l  rifch trv\ t  o u t l i n e d  alove 
f o r  the p r e p a r a t io n  of  (+ Jsec .V uty l  phenyl e t h e r ,  the 
( ~)see.  o c ty l  Iro/nide could however he r e a d i ly  separa ted  f  oe 
the  e th e r .
( - )h ac .O c ty l  a l c o h o l ,  -9 .3 d ,  15 y u m ,  y ie ld e d  the:
< - ) s e e .o c t y l  Trnaide X.p. ra_BPc/h 'T tn  , 10 gms. f having:
T 7 °  / >~-n \ ,>U°n f  « 1 .4 56 5  ( S h r i n e r  a n t  YoungVVi-h g iv e  i i ^ J 1.4500}#
( - ) S e c .O c t y l  I r o m i d e ,  ? gme. f ae p r v p c r e d  s to v e *  war 
h e a t e d  a t  150°0 v i t i i  sodium p h o n * t e ,  4 . 7  gms. , f o r  i r e l v e  
h o u r s .  The ( - } e c c . o c t y l  p h e n y l  a t  n o r  van t h a n  i s o  lu t .n l  i i i  
a manner a n a lo g o u s  to  t h a t  ueed  f o r  t i n  (•* } s e e . ' t u t y  1 m u r y
• iqO
e t h e r  ( a l o v e )  , i t  had  b . p .  •157°/16r-ro. # .. l . 4.575 9
\ c Q ,  - 1 7 . 1 9 °  Y i e l d  1 .4  g:ita..
The f i g u r e s  g i v e n  i n  T o l l o  XIV h sv s  Teen c o r r e c t e d  t o  toe
v a l u t a  win ch. sh o u ld  have Teen o b t a i n e d  i f  o p t i c a l l y  y u re
n
(•*)ak-c . o c t y l  a l c o h o l  {[oQ^a - 9 , 9 ° )  had  l o o n  u eed  i n  t a i n
•ax .:.---To-?!o :v, ( i . e .  m u l t i p l i e d  l y  9 . 9 / 9 . 3 9  ) .
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Tho g f  T em p era tu re  on tlv* S p e c i f i c  Hot a to p y  l o r e p
o f  Homogeneous ( ~ ) 9 i y c i i e  p h en o l  T 'thor
Temp. S p e c i f i c  f e t e  t o r /  Fovor f o r  
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42, 2 1 3 .7 20. 6 13. £ 11 .0 .. 17. 2 1 . iv ? I , 091
61* 2 14 .1 17 .6 10 .1 11 . 6 11 * 0 J-. i . j ' 1 . I t  0 X. 1.19
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( fp  t a m i n a  6. Vy .Dr* A* l u  ? ea v-^  r )
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IMri^anrionta. 1 voluo# I t  I p thopefo 'r^  eu-oooaef to  ~ iv £- a  a f o o t
fOHAr**y o f  t h e  an tT unn  a t  - rapo:n t  r v o i l f f / i o  f o r  nenrvr iny :  too  
r o t * tor;/ f ln n r  cion in thin roofer*
To* rnroni A c - / f o r  iiv* feme ref  r c t f - n  o f  I f .. • or t i e d
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1 "•' 0  t , 0 •-* c ■ r . t  n  X A j 0  1 '  “ :,f I; n o .n . c r o n  f f .C C  n o  e t c .  c o  1 : - n o  I  o i .
v i ! r  f t ' Ai. ■•.* ■ F-U,
*ir, r-.i ■' ■" t o a t T-O i o n  a ■' ;• l  r .  n o  c \l , r o  c y  I n
f  f  0  i C - ' A T - ,  4 v ; . , Vx.'t -  o f *> : - ,o,
.*- '■ ; iAUO■c f f c X : ' s o n l ' - . r i \ i ¥ j Vn r i n  A ; ^
v i .  o i T f o r  - -f X r - f n X A  t : V : ll 1 +.. n -■;■> ^ v i o l e t ; A . r : : r , ,  Vopr■ '’■*■ v‘- ,  i t ,  i a
-  o c v - 1 .*■.> <-. .-:iO“ f l  0 X I C  l i e -  : i t : 7iO:S f i o n - ' ; 1 7: ■ r f r ' u r r o r n , O . i c o
C  t ; J •, ' X y  r, 1!" ~» I -:?. r~ •'■'• i n n o c t t r  G f o n t h ; i  c y o i'Jj - c e  o f  t e n
i l l u n i r *"' * ■ 1 •': n  c f t h o f i ■ r l i o f f * n  i r e - i t -urn o X ' t *  T f ' i c  ■'-' i m o A i o c '
3 f\ 
h W ’C.*
o n  o r  y e  XVI  s h o e  ho*- u i i  t i a a l t  i t  i s  t o  r o o d  on  e x t i n c t i o n
r>eoi th e  f i e l d  i o  v j ieven ly  i l l / a rh n ia fe d  t rose fo;s eoey i t  
V'DUXd i  ^ t o  00“OO IvfJ. I h C O r n - O t  /!: r  r i r o o t i o t i .  O f  t h e  e>ZtXTiC ttOTx  
00 p i  t f  on r--ith a fcvro f i e  I f  iXiOtootrior,'  t* I n  the  v i ^ i H e  T o g i o n P 
Yooi\iV*rl'iv-. o f  t h e  l l f f c  p c o r c o  i s  010sic  1 1 ;/ o f s n r r s l :  i s  t o l l
e n f  r.rjii t o  c o r r e c t e d .  m  x>h*> i i l t r a - T i  o l s  t  v ^ ^ i o n  t m  
x l l n o i l T o - ' t i o n  ro sy  X s  T i too^sn ,  f h o u o a  i t  a o o o o r o  t o  t h e  e y e  
t o  he  ov sn .  T h e r e f o r e  tier f i r  a t  r c p a i r s ' c o i t  o f  an ine t 'cuo e i r i  
f o r  rseaeiirovoint i n  t h e  r e g i o n  l a  t h r i  it:,
sho u ld  rn-v- - thines f i e l d s *
o e v o r e  1 r o ^ f h o o e  o f  m e © r a i r i  n.f; i n  t h e  u l t e * - ’v i o l e t  r e s  i o n
o t  t h e  f e s e  X e o n  u S Y l a e f ,  ? h  , r  o r e  V o  f c T j f e d .
i n t o  t o o  t y e s s  a c e o r s f  o p  t o  t h e  ivo 0 0  c f  r e c o r h i n , : ;  
f a )  Thc>f*-a * l i t  e h  e a f  t o y  a  ri h o  t o e  X e c  t  r i  e  c e l l *
(1) ffuOOe l i t  j,11 0i,TO~ f: sth0'tcr;'0^“-'.Kle c e h e *
' . f ie  r s e e . n f  t r e n d  i n  s  s ^  c  t  r o  n e  o p i  & vo*sc i s  t o r e  r d f -  t i e -  o e v
o f  f i l l e t :  reo e i Tor p i io ioeX eoi . r ie  neectfo'eoJio toss t^s-'ef.": f t oo
p h o t o e l e c t r i c  c e l l  t e e n y  n o r e  o n i th m a ly  e - e f . f i v -  t o  l e f e  of
f i f f s r o i r t  ^ O v e  i e v o h : '  t h e n  0 r- h s C o ' T r e ^ r d o  ' i f f - ,  i * - ,
h o w e v e r » n o t  n o  i r n s o r t o n i  i n  r e l s r i : - n : r f  e  i'7 ’r  rvir ;' o . ■■•*» i s  s l n o  - 
t h e y  o n  t h e  y * .r 5 n t i o n .  i n  i n t e n s i t y  o f  y e a r  ? : I o u t e r
n p e e t r n l  l i n o  $ a m i  r o t  o n  t ie*  c o o p e r s  s o n  c f  i n t e r s ! t i e s  
o f  d i f f e r e n t  l i n e n . *
t h e  n l i x f T . f - v s i i i c  m a t t e r  i e s  t h e  c f s e e c y o  t o  t  i t .  o r c n X f  c-'
- : c v c o i s ; T t  n' -ccr^j!  o n f  t o *  r n c c n o : ;  o l t u i n s h i e  i s  h i  s h o r t  i r i
1. 4 
*2** \  *
tin- o f ' o r a r n ^ t e  t reina:;! rap or* i n  t an  ripplon o f
f;Y r o r p t io B  th e  aacrar&ep' i o  r-r.no h r'-ahieeh i n  ox t i e r  c o re  oral 
ex%CT> c<nne ro con i e  f5i .fficu.l t  t o  unOr c ln c o  , i n  t m  Conn 
o f  t a n  p-io t o o t v I'in e oa --eratoc , U n  c a-".; n  ay deoon-io or'ooo 
t i n  Inruna. o f  t a n a  v t i e h  c sn  t o  n ov o ta"  to  tain n n a a r a : a o a t  
(ova i i ia tfna (1:) naif-  3.1a)»
late c t’i  t o r i  on violoh sh o u ld  r o o f  I n  an n n o a l i i f  t h e  m e r i t & 
o f  h p a r t i c u l a r  a p a e r e i u c  f o r  u p s  i n  t i n  u l t r a v i o l e t  r e p  i o n ,  
it? i  in  pp*rfo*wnee r a c n  th e  r u t  a t  erica t m f o r  Invec txp-n t io r .  
h&p e low rotate r f  powor t.nd b M .eh e l  bo no t ion*
Tim n c r t  c r i  t i c a l  n e r o n e t o r  i n  <fpa Ui l e n g t h *  * :j>o r  a fxvon 
vr-vel^rvf th ,  eonrr lofo  e.T o o r p t i o n  tnK^e p l a c e  inroi tfie o a t  a 
leng th .  o f  the  l i p h t  i n  t h e  1 i  • • 4 1 e x e c u te  n c e r t a i n  v a l u e ,  
six" a v a ry  !•■ruu  in c r a o o o  i n  enanroirc  prox'xmr; no 
c l f a i l f i c a r t  i r e r n n - r  i n  th e  r e r r ' ^  o f  cl-cc.rvc.tj or;, f h o a  
Hp'a th  ItrrpUv* i o  t h e  f a c t o r  r i u  eh do t ^ r o l n ^ e  th e  ? - a to i ;  
o f  th e  pc no t r e t  i o n  i n t o  th e  x.i t r a « v i o l o t ,  more t o e r  too  
I r i f h t o a e o e  o f  t h e  so u r c e  # o r  th e  'half-ndradcn e n p lc  m u '  y 
aj.neo tiv> o f f e a t  o f  to o o r  nop or  c .^u i t .o r lo . lenccd  1-p a l l n r p t i x o  
o f  toe  cxaocure*
i n  g rn e c s i l ,  t h e r e f o r e ,  tno  t i c n j , p : i  o h c r ld  l a  t o  uec  xo lou- 
o i i A l f - a n i l ' 1 x, p i le  o r  r o e o i l i o ,  cc  X r iu - f t  r n f  o r  cone ■'■ant 
a coureo  e r  p o r c i l X e  , nn-' ra. c h o r t  a. r a t a .  Xi-pptop ro  the
aca n ra c ; '  o f  th e  in r tr t : .n o r- t  • 11 a- a.
? h ; o r a n o l e  on oopo 115 t i n t  to a t t a i n  t h r  f o o t  o f
t h e  i f  r u t  c he, r a  e t o  c1 a T. i c r . l e o r n t l c n  t e n d  a t  o* i t  ;J>J A*, 
i n  p ip e i ' - o  f i r o o ’X von I d  ra  pul r e  t-';n  uao o f  a l a j e r
o f  Xi/fUo 0*03 on, t /i ieA r i t o  % 0 .2 6 ^  . I t  if? t h e r e f o r e
A-aoirol ' l r  t h a t  ton e o l a r i m a t - r  s h o u ld  l a  Ah l«  t o  re&rl t o  
0# 001° • Ton Z,ov'Vy p o l a r !  me t e r  m o  a r e a l e  w hich  rm a ®  t o  
0 . 0 0 1 ° ,  t u n  too i n s t r u m e n t ,  e.a u&of l.p t h e  a u t h o r ,  aid. n o t  
oer.n caoeXle o f  &n a o c u r e e y  o r r o t o r  t h e n  0*G3°* I f  tha  
i n s t r u m e n t  c o u ld  I n  mood t o  rersrl t o  0*001'^, t l n n  urior-: f a r  
met hod o f  " p i n  p o i i ; t i r £ w (pane  113) an  a c o u rac p  o f  o re  r n r t  
in. 200 Bhovltf  I f  s t - t a i r a l - l r  v i t h  a caul ©tones v j. til. ss \Jm kite 
fu n  r e v e l e r r t h r  I n  th *  rupALof o f  e f r o r r t l c r u  Ohio o o o - a r -  
f a v o u r e l l y  v i  i n  th e  aoeupnop o f  o i t  p a r t  j n Pad e lo i . i r ^ ; t y  
i r i i h u t ^ ' * ; f o r  Ala r a o o o e l e e t r i o  r> o lo r in o to r  v/vm u m r l  i n  
to n  r a r t o n  o f  t r aa iepo iw iey  r i t a .  X  ~ 15 ' *
{ 94)
4 op ;rie t!i-:;;f o f  fOf tO Ti 009 f  e a COOnr 5* *' Ao 00 o c:AO] p..].
craioAAa no U r n  an- i t  p r o v i  for? , i n  one 09 e r a  t i  on, a r c e c r - 4  
o f  An in ta f c r - y  p o r e r  f o r   ^ eofr-fu ' t r  r r ro o ru n *  ru-rompa 
e of-."a-:;-1": :-■ 0.j  o ~r r o r  or- A* v/A° ,  ^ i.A. o f  Caa-rr.roa vo. l l  v i i ;h  
t o . t  a a H r o l l r  fo r rA  i n  npp ip-rrp \ r m ivoroeiot, e rT O 'C .n l ' f  
-.vpfif. j t. i a  'rrt'acnl opof  to r . t  trio- ra t t ie r ;  o f  Oott-oii o r f  noooron 
i ?  nocf. l a p -  t e d i r u o  f w  t;Ae.t o f  Lov-T/; i t  ho.o , o.cn;o v o r  , 
too n a j o r  jti ooOoiinloiLooa:-*
(s.) I t  involven cont inuously  movlnp p o r t a ,  thic;i  r&ie^e 
'- 'IffieiL.ltiea aivrn u trace t  recursey  i s  r eq u ired .
Cl) I t  c n l y  r l l o r r  t h e  u?;» o f  a rpioXX a p e r t u r e *
"f'ie r u x p v c r lo c t i c  nv-tnod, th o u p ’h i t  hav 1 Conti ruppyely 
i u n io v e o  1 v r r u h p t  ( e t  a l j h , ) tier n o t  v a t  a c h l e y v f  tlia 
oecurpc , /  o f  t hr p h o to p r p p h ie  e u l h c a e  ( r o e  c l o v e ) .  L o t t ' s  
n e t n o i  ) i f  levii’OV'vd. &.a o u t l i n e d  on. 'ppea 114,  would prove 
a verp  u a n f c !  t o o l  i n  • th e  e f a t e e a t i c  Ir.-veeplg&tioi* o f  the  
r o f p f p r p  i t iap e ra io n .  o f  o i m l e  o r g a n i c  r io le .cu l-e .> a p ro c e p p  
a hi  a a ,  a a y e t ,  has h a r d ly  t a e n  a fcterapteh.,
A d--* t o l l e d  r e v i e w  o f  t h e  n e t h o d r  o f  u l t r a —v i o l e t  p a l r r i t a o t r v  
h e r  Tee?? r i v e n  I f  '
1~A;Q-l c  UP t  j. on Q f  tj_ the  V f t  O-v y Q r  pro pf  t'fy  ; ’ 1 1 1^.
r‘0 I c r i  VI •■'’ t,.0 T*
Through th e  c o u r t e s y  o f  " 'Tofoopor H . h . A . f o r r i o A  f . E . B . , i t  
r c e o i l X o  to  u«« th e  l a  to  F r o f e s o o r  T XU Lootf # s t r e t i - e m o r i*
i  au :ey ;! u t l o n  o f  the  ortUcUo orrX oyce » tOOC U 'Cr X  If. t
icouX fo  orfcolrrX f o r  th e  ro tu - to rv  f t  eye f r a  o r  o f  .- r a n  v i z  f r o
( l l )
t e o n  4fiv-To.i I f  l e v - i f  and f  oodo-Af ome . The p ro  omit  s n o r t
a c c o u n t  o f  t h e  m e th o d  o f  r o r f l n g  t h e  i r i s  t r i e  e x i t  l e  o i v m r  n i H i n l f  
®Qin% e r e c t  I c o l  p o in t s 8- o f  o p e r a t i o n *
Fi .mi r e  5 i e o ^ o  o f  l i e  /ocn?o.frip
E3
m
B
or. 6 c .
■. — . .
£
Gr
Tbo i n s t r u m e n t  c o r e d e t a  o f : -  
4 I r o n  Arc
a o m r t z  l o r o
T: a t / i ro e  f i e l d  p o l r* r ia e ^ e r  c o n o i r t i n o  o f  one lorpp- a r t  duo
m f i l l  m ueav il t  prime?- coiitw iiX n# on a i r  f i l e  i r e  t ro d  o f  
1i to C r ru  n a 1; a 1 a 3  a *.i n ia  1 i. n t  no 0 loo ol • ro o A p r  i »-:c• * v id c o n r •-•■ 
cimo ijj trr> v i fA l lo  end ]m :r  r l t r o - v i '■lot vmeiene* 
inmA-rr^ o f  loppo rroooi g i r r*  o .rproxi 'c-tolv.
0 s l i t  -  f u l l y  os fa:’ f o r  u m  in  th e  t .
v  hong t rough  -  ran da prirnr.ri ly fox’ h o r r y fn 6 dm* :Ku o r t£  t a r  
K Anadyror 9 one Ir-rfe Fcncreult crinm*
F A u o r t r - c o l c i t o  l o r n  coxibi n o t io n *  io  * ?mlcn f o c u s s e s  an 
Xrmgn o f  t h e  npevznre  a t  0 on the  s l i t *  Q, o f  to-;- onr-ctro  
-nrnn'b*
Q F i i b  e l : l t  o f  f l l g o r  f^o i ioo  o p o c t r o n r ^ p h .
The voni one p o r t a  o f  t h -  p o l n r i n o t e r  a r e  moiiBlod on e 
^ o o fo n  o p t i c a l  t e n c l i ,  s n f  tlia npectrocinpph on a aeo rroA -  T o l l  
The f o c a l  1 * o f  t h e  1 n n #! o  t i r  ol rxit po ion; no a 9 no tho
ton  o n o r a t o r  con eps,nirio too f i e l d  v i s u a l l y  o.t p f r r o  boa 
t-hnt tin- iniafo o f  O i o  o o r r o c t l p  foeiioood on 0 9 and  a l r o  t h a t  
e ven  i  1. I asi nl iiot  i o n  i n  p r o v id e d  t y  the  arc* I f  recoooarp '  
t h e  lone* 1,„ y can  t o  repine??!. Y-y & p.ricrass t i c  o p tp io o o  
w i t h o u t  dlotAirt  i n p  t im a n o c t r o f t n ;v.>u
A rcordure
(1)  AnLnp t i n  Y l r u o l  p ; r p - | r r x # n e t  t m  roXf-.rin-eter a t  i t o
o p ^ ro r in p t r -  e x t i n c t i o n  p e r l t i o n  i 1 fcU tlo- o n p i r  p o l a f l t * c t c  
tin -: I n  p e n it lex '; .
( f )  fool,! oe i.ha e v ^ p in eo  1 ;;• the  l o o t ,  l . ;:!# end rhoocionnni 
the  z e r o  o ^ t i i n n  n r l n o  t i n  ?-;;octreurrotdu A l t a r  th a  
r n o l f o n r  e e t t l r p  a. f en  f r a c t io n s *  o f  a d npree  t o  one 
r i  3e o f  t h e  e x t t r e t i e r ,  p h v t o h f e r l i ,  -  r e r e n t  f o r  o - t p p p I  
d i f f e r e n t  p a t t i r p e  o f  to e  e n a l y s e r n  . Aon r a r - e o t  th e  
p r o c e d u r e  on tno o t h e r  r i d e  c f  top T i o u c l  s&ero* .This
1^9
p r o v i d e s  e v i d e n c e  o f  t h e  i - O f f i i  u u . o T i  o i  t i i o  m y - ' "  o f *  t h e ?  
i n s t r u m e n t  a n d  p o l & r l m a t o r  t u b e  c o i i t i n f i r i ,  f o r  v a r i o u s  
r a v e l e n g t h s .  P r o m  t h i s  a  z & v o  c a l l e r  a  t i  o n  c u r v e  I s  
c o n s t r u c t e d .  T h e  X n e t m m a n t  i t s e l f  p h o n e  v e r y  l i t t l e
r o t a t o r y  d i  r  p e r -  s i  o n  s h o v e  £ 5 0 0  A # .
5  P i l l  t h e  p o l o  r i m  t a r  t u b e  v l t l i  t h e  c u t - s t a n c e ,  a n d  s e t  t h e
a n a l y s e r  t o  t h e  a p p r o x i m a t e  v a l u e  o f  d e t e r m i n e d  v i s u a l l y  
f o r  4 2 5 8  A *  P h o t o g r a p h  -  c l o s e  t h e  f e t a  1 1  s h u t t e r  o v e r  s l i t  G ,  
t h e n  i n c r o a s o  t h e  a n a l y s e r  s e t t i n g  a n d  a l t e r  t h e  p l a t e  B e t t i n g .  
T h e  f i e l d  i s  p h o t o g r a p h e d  f o r  t h e  n o n  s e t t i n g  t y  r e o p e n i n g  
t h e '  s m a l l  s h u t t e r  a t  f .
T h e  f i r s t  p h o t o g r a p h i c  p l a t e  s h o u l d  c o n t a i n
( a )  S o m e  b or  6  p h o t o g r a p h s  o f  a e r o  r e t t i n g e  ( s e e  ( 2 )  a l o v ^ ) .
( 1 )  4  o r  5  v e i l  s p a c e d  r e a d !  r i v e  ,  c o v e r i n g  a s  f a r  a  a  : > O B R i T . - l e
t h e  v h o l e  r a n g e  o f  p r o T .  a t  l a  u p  t o  t h e  r e g i o n  o f
e l  s o r p t i o n  o r  a l i i t l e  “b e y o n d *
T A P .  f o r  t i l l s  r e a s o n  t h e  u l t r a - v i o l e t  a b s o r p t i o n  r r m e f r u u -  
o f  t h e  c o m p o u n d  s h o u l d  f i r s t  l : e  d a t e r m i n e r .
T h i n  p r o c e d u r e  e n a b l e s  f u r t h e r  n e t t i n g s  o f  t h e  a n a l y s e r  t o  
l a  p l a n n e d  s o  a s  t o  c o v e r ,  a t  s u i t a b l e  i n t e r v a l s ,  a l l  t h e  
r o t a t i o n s  i r e  t o  t h e  r e g i o n  o f  a b s o r p t i o n .
4  T h e r e  a r e  t w o  r : n y c  i n  w h i c h  t h e  n o l o  r i m e  t e r  m a y  T a  u s e d .fiMTrrnriiWf-Tn i ntiTn r tmramrti —~r f i iff T~m *•»—rr-.—--------  —  - i r n n*"i r  —  —   ~ "    M -
( a )  f i r s t  7P*thod
T h e . n o l a r i m e t e r  i s  s e t  a t  d e f i n i t e  v a l u e s  o f  a s
i n  ( 3 )  a b o v e .  ' ' T i e  e z t i n c t i  o n  p. a r e  d o t ^ r n i m d  p a  f o l l o w s ;
T p f o r yo!'o i s t t o n  o f  Thotogtw h n
1 1 0
{TjPun eye  / l o t ^ r a  a lo n g  
s p e c t r a l  l i n e
f —  ^ — »
- I l l jn: i 4
(g)Run eye a lo n g  t h e  
spectrum*
K J t t i n e t i  o a t  oiiavt:, 
h e r e
e x t i n c t i o n
m
Hi
.. M ..
till
•t.
[ l i t !  U i h i T . l
i f
U ...
(I?)Run eye u p l a n d  a lo n g  s p e c t r a l -  l i n o
The d iag ram  i l l u s t r a t e s  m ethods  ( a )  k  (h )  o f  lo c o , t i n g  
e x t i n c t i o n  p o s i t i o n s ,
Bhfh (1 )  I n  t h e  d iag ram  tin- e x t i n c t i o n  p o s i t i o n  i s  shown moving 
from ono l i n e  t o  t h e  n e x t  i n  micceseiv® p h o t o g r a p h s  
( a n  i d e a l  c a s e ) ,
(2)  The s e t t i n g s  o f  th e  a m l y e e r  ui*e& f o r  method (e )  u o u o l l ,  
r e n d e r  i t  i m p o s s i b l e  t o  u s e  method ( t )  s i m u l t a n e o u s ly *  
( 5 )  The method o f  r e e l i n g  th e  p h o t o g r a p h s  o f  t h e  s ^ r o  
s e t t i n g s  i s  s i m i l a r  t o  t h a t  employed i n  t h a  v i s i l T e  
r e g i o n  u n l e s s  the  i n s t r u m e n t  o r  p a l a r i m e t a r  tuVe shown 
r o t a t o r y  d i s p e r s i o n ,  r h a n  t h e  e x t i n c t i o n s  m ust  To 
e s t i m a t e d  a s  at-ova f end. a  c e l  it;  r a t i  on c u m  eons t i u o t o d  
t o  g i v e  th e  s o r e  f o r  any w a v e le n g th ,
(4)  I n  t h e  at-ova f i g u r e  th e  v a r i a t i o n s  e r e  i n  t l i s  tMo.onessi 
o f  t h e  l i n e  r a t h e r  t h a n  i i h ^ h h  " i n t e n s i t y ,  t h i s  i n  a l s o  
th e  c a se  I n  p o s i t i v e  p r i n t s ,  t u t  tike r e v e r s e  i s  th e  
eofee i n  the negative*
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IV)A
Tim 1 r  r u n  r i m e  t h e  p h o t 0 :m m h  ( t o n  & p e r t i e n l m
s e t t i n g  o f  the mrXfTcr)  u n t i l  i t  r m e h m  a r p e c t r u l  l i m  
i n  uhleh  the it:nor m  * tuo o u te r  p o r t !  or*s < r f  m ^ u ly  
i l l u m i n e d .  The rx’T e l e r o t h  c f  t i d e  l i n e  i n  r e e f  o f f  f r o a  
t h e  mtm m r l  m v e l m p i h  c h c r l ,  t lmo g i v i n g  t it?  v n m X m g t h  
ear  reap o n l in e  to  e x t i n c t i o n  f o r  a p a r t i e u l c r  *
Til ls  i o  th e  method icoet.  commonly u m f  o r  i t  «uidfcjy 
c o v e r s  t h s  f m i m f  r e e i c n  c f  th e  spectrum*
The s c o u r  coy d r p e r f e  on th e  h o l f ~ r i , r f o ^  e n u le  'umfL, t h e  
d o n o i tv  o f  th e  r u p r a t i m  v t  t h e  e x t i n c t i o n  p c o i t m r i ,  end 
th e  number o f  l i n e s  a v a i l a b l e  i n  t h a t  r e  pi  on*
(V) Heoonf f e f h o d
The ro t - r t io n ,  . c o r r e r p c n d l n c  fo.. v p t v e n  oooe t r c l  l imp ho 
o o t ic io tod o r  determined.  e x p e r i m e n t a l l y  a«. I n  (X) m l  
( i ) ( c )  h b o v e t end t h e n  t h e  n m l r ^ f  Is?- n o t  t o  f r a c t i  oro­
o f  b d o y r m  c i t h e r  t.5.3* o f  th e  e x c r e t e d  e x t i n c t i o n  
p o s i t i o n  » th?.m o b t a i n i n g  s. r c r i c a  o f  p h c to g r s p h n  i n  
v h i  eh the  l i n e  a p p m r p ,  on th«  p r i n t s ,  ae a u n i t e  l i m ,  
i n  one p h o t e g r r p h  d a r k e r  i n  th e  m id d le  t h e n  on the  
o u t r i d e ,  I n  t h e  'n e x t  o f  the  smne f c i i e i t y  t  h r  qu miaou t  tlie 
l i n e  ( e x t i n c t i o n  p o s i t i o n )  * and  i n  th e  n e x t  d a r m r  m  v u  
ou tc i  do t h e n  i n  th e  middle* I n  t h i s  method the eye 
r u n s  m  end, d o rn  0. giver- s p e c t r a l  l i n e  i n  t h e  fu m ie r  o f  
photogreiphc-, e e l a e i i r r r  t h e t  i n  m i l c h  th e  l i n e  m p m m  
m m l y  i l l u m in e d *  the  e m d p m r  r a t l i n *  c o r  r e  ea on - l i re  t o  
t m  nhot"  c r - p h  h u m  erf f o r  t h a t  l i n e ,  ( m t m m  (e)  A (1)
1 1
a r e  l l l u s t r a t e d  F ig u re  4 *pnge 1 X0 )* ih i io  nict/ioA
ccrreppontf ** to  t h a t  ramao-lly upcA i n  th e  v i s i t  In  
regiem* and .for a fcivcn angle it. givea
gpoe. t a r  accu?i ;C /  tacxi that of t n a n t f l l a  v i& uol ly*
I t  I p , l i o -o v e r  ,  v e r y  i e f i o u c  j i t  i e  g e n e r a l l y  
d a s c r iT e d  e s  #rp i n  p o l n U r ^ ^ ,
(5)  An e x t i n c t i o n  i s  react r ^ e d i l y  o f .eorecd  r h e n  t h n  l i n e s  i n  
tha t  r e g i o n  a r e  on ly  j u s t  v i c i t l e  on t h e  x ioso t iY s ,  f a s  
n a n s !  snAdhod o f  o b s e r v a t i o n  i s  v i s i t  e l  i n s p e c t i o n  u s i n g  
a l e v  p c r e r  t r a v e l l i n g  AiepQcccne.  ,'T o j ^ e t i o n  methods 
m-y Ye u s e d  ( p o r t | o - i l s r l y  f o r  (1)  shove)  v An: th e  
n a g s t i w s  o re  o f  medium dor; s i  t o .  a p h o t o e l e c t r i c  
rhmiei tame t e r  irould t o  v e r y  u s e f u l  a t  t i l l s  e teg ^*  s i n c e  no 
th e  l i n o s  have? ind iv lAoeX c h a r a c t e r i s t i c : ?  i t  i s  imp or. s i t :  l a  
to  moxo s a v e r n i  e s t i m a t i o n #  o f  the  e x t i  n o t i o n  s i  on,in a 
s h o r t  e - r  o-- o f  tins r l t h o n t  teing 1 j. a a so a  s s  t o  I t s  
p o s i t i o n .
(d) for accurate v-orit a ghoulrdge of the. prcfollo strength of 
the line a is  dositoflo bo that exposure*? car: le  timed, 
to illvc a sultrily cAnce negative at the extinction 
ooaition* A dense negative males occur-to vork 
imp or a i l l  In A ncprtiv-6 of suit; Tie mu si ty for omer tying 
extinct!one giver & v e ry  poor print*
(? )  I f  th e  i n c o a t l p a t i o n  i s  t o  m rc m  s h o r t  r a v s l a n p t h r  r u i n
s t rong ly  armmrtlng t m en  a .short c e l l
(eay 0. f cm.) should Ye used and the sccurne;:' na in t-hneo  
Yy u s i n g  a lo w e r  h u l f m u u d u v  a n g le  and l o n g e r  e x p o ru re r*  
The 10° half-shadow angle used in  these experiments  
too g r e e t  to  a l low an accuracy of much mors then I f  and 
In ,  A m ©  r e g i o n s ?  t h e  r e c u r a c y  d r o p s  t o  a h  c u t  '&■- *
The long lin t unee hetveuui the nolo riser end the analyser 
i n  this particular Iruet rumor t ,  v!.i 1 «• I ensuring thep only 
parallel light perron through* mamma tern e-ntring o* tie  
are mere critica l sol very cliffs cult to meinuurn
The c h i e f  d i f f i c u l t y  i n  trm u se  o f  t i d e  inetru.-i-ent i s  
the  m enia l  end pHy:.  co l  f a t i g u e  o e e e e i  o r a  t\r tdn lo n g  
^' .ceoruros i n  th e  h e rd .  The a r c  co rn t im e r  n in e  
s a t i s f a c t o r i l y  f o r  s e v e r a l  h ou rs*  h u t  u s u a l l y  r e g u i r e F  
fimnpuhil a t t e n t i o n  i n  o r d e r  t o  Jceeg th e  t e a m  c*r;trmXrrmd 
on the  a rmhioer*  I n  rmy f u t u r e  deve lopm ent  o f  the  
I n s t r u m e n t  on a u to m a t i c  method o f  c e n t r i n g  th e  a r c  v l l l  
tee dafh r e l i c *  The i r i e t r u m r t  mould t h e n  repair** o n ly  
o c c a s i o n a l  a th en 11 on* f o r  too «I t e r a t i o n  o f  t h e  c n - l p s ^ r  
s e t  t i n g e  and r h e n  th e  a r c  f o i l e d .
vtn. o r  t r a  l e a f u r n n e n t a  i n  tbo  T y r i an,
Homo&enttms (~) P ly c ld ^
( 1)  Tiding 0. ft& dm c e l l  and g l e s s  end p la te r .  I t  vac o n iy  #  ^  ^
■ cos tlH ^  to  p ro c e e d  dov-ii to  4PU0 A*' s*i t n  t f  ®xtc'..-ur« ca. x j-i-^ -j.v
( 2 ) Haims 0 . Oh dm f i l l e d  o n r t s  c e l l  t he l i m i t  o f  t r e n c m s s i o n  
ts:on 01 iQ A* (ex o o o u rc  1 h ou r)  * Only a v e ry  m a l l ,  e o r r a c t i o n  :
i s  r a n u i r ^ d  f o r  tiv* r o t a t o r y  d i a p e r a l o n  o f  t h i r  c o l l ,
(Ol ATp-orotion d a ta  i n d i c a t e  t h a t  i t  i a n o t  p o a c i H e  to  
p ro c e e d  n u o l i l e l o r  3100 A r i n c e : -  ( s e e  p a re  98)
a Xayw of  0*1 cm a t  31UO A hae or. o p t ic a l  d e n s i ty  o.r um o
0.1 0940 u*vt’
0 .6  3160 9 .W
■a pace ft* |
/ ,  0 .8 6  i s  th e  rmximim A m o i ty  a h i e d  w i l l  p a r m t  a
raad lny  on the photographic p la te  o f  the poiarirnetar*
C o r re a  ■■ -irOI sa.ip
m m  t n  r s c a  0 9 4 0  A  a  l a y e r  0 * 0 5  e r n e .  I  a  r m n i r e d  0 «  e l  ;
s l& t  0 .1 0  ■ 0 ,1  ;
» f - f l r f u r e s  s e rv e  to show rliy  no a ttem pt vse mac-*!* tp  ;
r ro c eed  vir.fr t l r  i r v ^ s t iy r t i e - n  of too r o ta to ry  tUapomxon ,
la low  0160 A. |
i t r x iy l  O tlter An p o l- r^ ic n  lrp .y i;* th y l Tttypr
, l i m i t  o f  t r a n a m ie c ic n  I n  % da* t u l a  0645. A. ( a z p o a u re  
h a l f  an h o a r )  * ?aXc;rcod%yiprtp  end p l r ? te a  u f^ 'A  aero  
cjQpr-.-. o t i e r  d e te rm in e r  f o r  one ta?-'’ 1 a n g t  ix end tnia c o f  tm" c t i  on. 
f o r  o i l e r  a s v a l 'm y t m  eeA erX eted from t a r  r ;rud»  r p u n t l  m  
f o r  m r r t £ .  (T h is  i t  r a c e  e ra  re ! e  Crouse t h e ,?l a i a n c r  m r  trie  
-nd  i i e t m a  i.« d e s t ro y  cd r p i :  t a p -  py^ rormmm up I r  t o r  
p o la  r*i me to  r  foil a }.
j r j  t a e .  t ' c t p l  F hary j hth-*-*
0 .5  cm  f u x e i  m a r t o  c e l l  u s e d ( l o r  a e ro  c o r r e c t i o n ;  
l i m i t  o f  t r e n e u i  s?sion -5000 A ( e t r c a v p a  I t  oa in i tmo} ^
tipr*' y-r** n o t  eV 'A lelX o a t  d rn lrrxd  i-:’t
, ,  r  ^  -jr i ; r  ?r  \  ,-• - . -  7 1 T t  A -: 1  v . 7 .,-  •* +  ;! _ p - ,  T , 1 0 ' t X  t  • V  \ ;  O  1  p .  g  1 O V p e r  6 . X " !  t  ¥-XlV** t  •
1K T alvy m m  f o r  J^o t P to r y
O T f l y  01 d t- 1 h- UP X a: t.h^
(1) A ttem p ted  e v a l u a t i o n  o f  a t ^ o - t e r m  from th e  r o t a t o r y  
d i s p e r s i o n  e u rv s  a lo n e  ( s e e  page 45)*
(g)  E v a l u a t i o n  o f  e q u a t i o n s  p a r t l y  f r o m .* a w u  n l a o r p t i ^ n  
f r e q u e n c i e s  I n  y l y e l d e  phonyX atony*  and p a r t l y  from 
i h i  r o t a t o r y  d i n p e r o i o n  curvy  (pen pope 44)* A t u o - i o r u  
e p u . t l 0 E c a l c u l a t e d  l y  t i n e  method nao d r  o n ly  to o  
ppparlra*irapd o l ^ o r v s t i o B s  o f  r o t a t o r y  p o o e r  f o r  i t s  
s o l u t i o n #  o f a l o t  a t h r e e  t o m  cqu^fcion r e q u i r e s  thvr^fp
i . e *  a t  i n ^ t i e d - i o  th e  exporiaoorfcal uurvo a t  a furtaaoo 
p o i n t  * Tho e o r r e e g o r u i n g  xmmloro o f  o l o e r v o t i o r o i  rey-iiste 
f o r  e v a l u a t i o n  from t i u  r o t a t o r y  d i o p o r e l o n  c u rv e  a ioo n  
doing* f o u r  f.n &ix  ro g p eo tl 'y o ly *  Thus thao rnatiiod o f  
e a i c u l a t i o n  horn  need  i s  i n c l i n e d  t o  demand a d d i t i o n a l  
term© o v e r  and s t o v e  t h o s e  r e q u i r e d  f o r  & A f r e e t  
d o t e m a i n a t i o n  s o l e l y  from t h e  r o t a t o r y  d i s p e r s i o n ,  eurvo* 
On th e  o t h e r  hand# i t  s n n  ton d i f f i c u l t y  o f  d r o v in g  
c o n c l u s i o n s  from the  r c t i i t o r y  d i r p e r n t o n  c u rv e  nXom , 
s i n c e  s e v e r s !  c o m b in a t io n s  o f  d x f f o r a u t  a t a o r a t l o n  1 atP-a 
may l e  inndo to f i t  the r o t a t o r y  01 c o e r c i o n  c u m  i n  to o  
v i r i l l i a n n d  r e a r  u l t r a - v i o l e t  r y U cup .
117
Me th o d  o f1 O ateo .lp .tl<m
( a )  f]>• o^ t e m  e -;n - '11 on uni rig t a o  v s 1u sa  o f  end
value©  o f  end from  posrifclfc  ol ro o^u io i;
feU.d
loDdfi* Too e y e l u a t i o n  r~ so lvo fi  i t o o l f  i n t o  fha
s o l u t i o n  o f  th o  ^ - n o t i o n s
(fc) Th  r e g -> te  rm ** • •'r- t l  on method s i ‘f i l l e r  t o  t h o t  u  : o i  f o r  
u t v o - t a m  eQ'uat.i on exempt . th ao  tixo s o l u t i o n  i iw c l^ o o  
th r a o  oxmHltoneoro opuotio .no F e a r e ^ e r t i n g  toa-aa 
d£ ff«?* rn t f?oto o f  voIueK.
(3) u i r o o t  e v a l u a t i o n  c f  a  ?dngl^~ tepm  oouatdari  from  too  
th e  r o t a t o r y -  d i  ape rax  on e u r v r  Eg o a u t  t i r a r j -
(4) Evalua t io n  of r. th re e - te rm  eon*? t j  on fo r  the* ro to to rg
d i o r o r r i o n  o f  g l g e i o e  p i i o r g l  e t r . e r  1 a; $ there*  s i  a o l u t i - o r ' . .  
Tlio r o a u l tB  olrto iJied  f o r  e two term  e? n a t i o n  a r e  n o t  
ifood onough to  m e r i t  co rnparieonr
l i e
( I )  Attem-ntef r y y l u e t i o n  o f  t? t v o - T ^ m  - ' 'auction  f r e y y th ^
•5::p ^ r lm ^ n tn l  2 o t e  t o r y  T>1 a n e r a io n  O rry 6
TM  m ethod e ^ lo y e c ?  i o  t r *  oippyrrtyA Ty L o rry  
The v a l u e r  *1 were e l o r n  from o smooth c u rve  th ro i i£ h  th e  
ftxparinw nt* 1 p o i n t s ,  "y* i e  the  s p e c i f i c  r o t a t o r y  power 
corroopone .thp  to  n w a v e le n g th  "x'*.
Xl  **6707* t o  So ^ 5 4 6 0 .7 3  X3 ^ 4 3 5 8 ,3 4  Z4  ^ 3 3 9 2 .5 8 9
yg 5s 4-Ip* -:li) yp ^ t f u .y - )  y 3 *f'4 c♦ ou 84 — tt- i*  *io
th e  s ig n  o f  th e  p o t a t i o n o  i s  t h a t  o f  (+■)y ly c ld e  pheiyX  ethe»r*
X £ y 2 = l5 'V ^ fh  r r 6 X3y3*19P,740*304 8 7 7 ,6 9 8 .3 8 5
1. Xil/i ^124,086.531 ly U . . *,p31
JfC "^ a s * *  ,  < -*-* 4 >  * £ r ?  • * s « * ^  * £ ■ , V i  J L *  V  < * >  ■ i i » a  s s « . l  C C *  f  O v »  * .
 ^ ' " re  x-^y., -  x 0y 0 ' e tc *
^ l wXl~  X^s:t8343*&8 x^aH-5416. 36
rpsy^** yp* —9*71 y 3 « —87*IX y^w —55*91
x;?yp=e.;0 ,911 ,S£U x O s  * E 6 5 ,X 1 U ,: ,•: x 'iy .1 - 0 1 i , 9 9 ’7 ,9 7 j
a i iy .^ '? i i i ! c - 4 ,e f  3 sO r, a E X l ,w v l ,o  •’ . s o ,  ol ,£<>:,«■ r 5
Rj « - r y i f . i i - f  n |  m~a4,^lAb,rt O  r.g ~63.,03;iV 7tO
O' v
where tp * -  x ^ o  a t e .
“ g*3»+ -5? £ -L i.r X f  W ~ JoC' J ~3r A '• iy  i l  oX %% - » X  X C.5 J O i ,  C> £ U  t i u  £  X X JL p a f  £ A” + %jr* ,
m£nr>*z*;lf 2 b0 |S 4 4 ,4 7 p  n*l£== - 1 9 5 , 0 £ f u ' r .171 
w«3»-t 1-67,990 « * 7 b , 4 7 1 ,f v< , uXO ~ y*» •  0 8 ,  *;? i • 963
1 -j < —t 6 ob ,5 6 6 ,9 0 9  i£ ss — 7 b l  ,v b l  ,74-1,1.80 ky Y —~fl< , P* * ,C>7&* 0
8 8 8 ,6 5 6 ,7 9 7  v ^ y  ^ 6 6 ,7 1 3 ,6 9 6 ,6 8 5 . '
**'41 --4-ij, oi-l t j f 7 K * o , e o r  , 66w* 0
tn i ■-! 1c « « 4- --s-, 17 i ,, .; • ; ,  \j'% 6 k o 1 *■ 8 6 o , X f > 0 , 5* 13 *
m |kg^  4 4 ,9 6 4 ,  -r^ .IA Q  -  ' 5 6 1 ,5 1 5 ,
/>*« -  7 6 8 , 1  o l *  0 9 2  + 1 0 6 , 3 c 2 , 7 6 1 *
lX ^--3 -  989 ,002 ,958*  000 raj ^  =r -  1 ,0 3 8 ,6 6 5 ,6 0 3 .
- r l £ *  - 6 , 7 0 6 , 8 6 0 , 1 5 4 , 1 8 .  Ov-O i f  ^ v ,  - 9 5 1 ,5 6 4 ,4 9 4 ,3 3 1 ,1 8 6 .
X. JL
IV.? Zk 4 5 ,0 3 5 ,6 6 8 ,0 8 0 ,0 0 0 * ■
:O tes
d
4,1
ffls
+ 46^000.
— 0 4 7 ,TOO ,obl,L?0 0 .
ss
3S
+ 9 ,3 0 9 ,3 1 8 ,0 5 7 ,3 X 0 *  
- 1 1 8 2 , I f e l ,416 * 8 6 0 ,000.
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